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INTRODUCTION

Environmental Systems Research Institute (ESRI) was contracted to ~

provide technical and consulting services to the Planning Departmeﬁt of the

. Municipality of Anchorage in relation to the identification and evéﬁhation

of environmental opportunities and constraints in the Anchorage coasﬁ%]
zone. As a major component of fhis effort, ESRI developad an Automaféd
Geographic Information System (GIS) and conducted a systematic land
capability/suitability analysis for two study areas within the coastal
zone. The first of theée study areas, termed Eagle River, is located north
of tﬁe urban core of Anchorage and encompasses an area of approximately

20,785 hectares. The second, termed Anchorage Bowl, is centered on the

City of Anchorage. ,Intluding Fire Island to the west, it encompasses an
area of some 38,475 hectares. The two,study areas are not contjguous As
evident in Figure 1, Elmendorf Air Force Base and Fort Richardson Milwyary
Reservation lie between them.

The ESRI effort was conducted as part of a broad coastal zone:planning
and management effort. It was funded in part through a Coastal Zone
Management Program (CZMP) grant and a Coastal Energy Impact Progrém (CEIP)
grant from the US Department of Commerce and the Division of Cqmmuhity;
Planning, Department of Community and Regional Affairs of the étate Q;
Alaska. The effort was carried out under a contract with the Departé@nt of
Planning of the Municipality of Anchorage. Anthony Burns, Senior Planner,
directed and administered the contracted effort. Aerial imagery,
topographic maps, and collateral data used in the effort were col]ected”

largely through the efforts of the staff of the Department of Planning.
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The automated data system developed for the Eagle River and Anchorage
Bowl study areas was desfgned to satisfy a broad range of land planning and
management interests. It is comprised of a large number of interrelated,
land-based data types which were selected to serve both long, and short
term interests. As part of the overall effort the automated data base was
applied in relation to the following: the assessment of general
environmental opportunities and constraints; the evaluation of specific
land capabi]ities and suitabilities; and the ijdentification of existing and
potential Tand use conflicts. Figure 2 illustrates the general components
of the GIS and the sequential application of the GIS in the process of
environmental impact analysis and evaluation. One specific application of
the system involved the evaluation of land capability/suitability in the
coastal areas for energy facility siting. This evaluation, Tike the one
dealing with general development potential,_was directed by a conceptual
model which underwent several iterations before being finalized. Given the
permanent nature of the GIS, new and modified criteria for a given model or
entirely new models addressing more specific land uses can be quickly and
inexpensively implemented.

" In many respects, the creation of the automated GIS for the Eagle
River"and'Anchorage Bowl study areas represents the culmination of a
resoﬁrce inventory and analysis effort which commenced several years ago
and which, among other things, involved the detailed mapping and field
survey qf geologic and soil resources in both of the areas. Many of these
studies were focused on the definition and mapping of geologic hazards

including the following: slope stability/ mass wasting; seismically
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induced ground failure; and earthquake fntensity.

As'part of the present study, two discrete photo-interpretation
efforts were conducted, one involving the interpretation and delineation of
landforms, the other of vegetation. These and other data were
subsequently rectified, cross-compared, and composited by ESRI in the
pre-autcmation process. Related natural phenomena such as ged1ogy,
landform, slope, soils, and vegetation ware cross-compared and ccinposited
in a single map overlay by a process termed, "Integrated Terrain Unit
Mapping”. This pkocess imparted a higher level of spatial resolution,
accuracy, and consistency to the mapped data than was otherwise inherent in
the diverse source materials. The terrain unit map was composed of
individual units, each of which encompassed a set of homogeneous
characteristics. The numerous data planes represented on the map. were
segregated and mapped as independent phenomena after the process of
automation was completed. In order to accomodate several data sets which
did not fit with the essential elements of the terrain unit, a second
composite map over1ay was created. It is important to note that the
pre-automation compositing and integration process provided for a high
level of technical and cost efficiency in the subsequent data automation
effort.

The development and application of the data base for Eagle River and
Anchorge Bowl represents one aspect of the development of a GIS technology
within the Municipality of Anchorage. This study provided an opportunity
for professional and technical personnel from the Municipality to

participate in all phases of data base design, implementation, and
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agpplication. It also resulted in the éreation of a data base which has
been structured for installation on a computer facility in the
Munfcipality. It is conceived that this data base, the first of many, will
serve as a component of a superstructure for the efficient storage and
retrieval of environmental data for the Municipality and as the context for
its legible and systematic application to future land planning and

management functions.

As indicated, landforms and vegetation cover in the two study areas

were mapped as part of this sfudy. Landform interpretation and mapping was

conducted by Ray Kreig Associates. Landforms and vegetation types were
identified and delineated using 1:12,000 scale natural color aerial photos
- (1978) and 1:63,360 scale color infrared aerial photos»(1978). The latter
photos were enlarged to black and white cronaflex tranéparencigs at a
nominal scale of 1:25,000 in order to.fac11itaté the mapping process. The
diverse collateral data provided to ESRI at scales ranging from 1:15,000 to
1:250,000 were re-scaled to a consistent 1:25,000 scale, checked against
aerial imagery, and rectified to a standard planimetric base as part of the
process of GIS development. The first step in the development of the GIS
was the creation of a set of stable mylar basemaps of the region. These
basemaps were created at a scale of 1:25,000. A1l data variables were
scaled and rectified to the basemap series. E£ighteen general types of data
were mapped for automation. All data were mapped in a polygon form. This
provided optimal representation of the configuration of these natural
phenomena. Terrain unit polygons had a minimum resclution of four

hectares, areal units smaller in size generally not being captured as
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discrete units. Related data variables were composited on the same map
sheet as re-scaled boundaries were being rectified and rédrawn. Two |
manually drafted mylar sheets termed, "Map Manuscripts", were drawn for
each of thé ten map modules comprising.the two éreas. These manuscripts
and the data types which they encompass are outlined below.

Manuscript No. 1
Integrated Terrain Unit Map

Basic Environmental Data
Landforms
Vegetation
Surficial Geology
Slope Gradient
Surface Form
Sail _
Pre-Interpreted Geo-Environmental Data
Slope Stability
Mass Wasting
Seismically Induced Ground Failure
Floodplain/Coastal, Flooding/Crosion
Foundation Conditions v
Groundwater
Permafrost
Wetlands
Habitats

Manuscript No. 2
Land Use/Elevation/Seismic Map

Basic Environmental Data
Elevation Province
Land Use '
Pre-Interpreted Geo-Environmental Data
Earthquake Intensity

The mapped data were automated by a process of x,y coordinate
digitizing. The automation procedures provided for the accurate capture of

the natural form of the mapped data. The computerized data files, composed

of polygens, were used to create a number of plotter drawn maps of the



study areas, as well as to create a parallel set of data files in a grid
format. A uniform grid was laid atop each of the original data files in
the computer, and the data values were transferred into and recorded by
individual grid cell. This grid cell data bank, ultimately formatted as a
grid multi-variable file, was used to produce a grid map atlas of the
region and to display the mapped results of the environmental analyseg
which were tonducted. It is important to note that once map data existed
in a computerized form, they could be accuratsly displayed at 2 variety of
different scales. However, the final products of the study were produced
at a scale of 1:25,000. The following computer maps, which illustrate some
of the basic data and interpretations coded into the GIS, were produced:

Basic and Interpretive Data Maps
(1:25,000 Scale)

Anchorage'Bow1 Eagle River
Polygon Plotter Maps
Basic Data
Landform X X
Vegetation X X
Slope X X
ITUM Polygon Number X X
Grid Electrostatic Maps
Basic Data
ETevation Province X X
Landform (Primary) X X
Vegetation (Primary) X X
Land Use X X
Slope X X
Geology X X
Soil X X
Interpreted Data
— WetTands X X
Floodplains X X

,
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Habitats

Septic Suitability

Soil Drainage
Permafrost

Agricultural Capability
Seismic Hazards

> K X >} ><
D¢ D> D DL DK K

The computerized data bank was subsequently u;ed to evaluate-and
assess environmental conditions in the two study areas in relation to
certain potential uses. A series of fhearetica1 models were constructed to
assess natural opportunities and constraints in the region, to evaluate the
capability and suitability of‘1and for select usés, and to identify actual
and potential land use conflicts. ESRI staff worked with representatives
from the Municipality in structuring the overall format for the analyses
and in outlining the format and variables for each of the models. Thirteen
conceptual models, comprised of selected, prioritized and ranked factors,
were programmed by ESRI staff. Their application to the computerized and
gridded data resulted in the sequential overlay of each of the select’
variables and the automatic calculation of matheﬁatica1 vaTués for each
of the same 230,000 grid cells comprising the two study areas. In general,
each of the models underwent several iterations before being finalized.

The map output from each model was evaluated by Municipa1ity staff. Where
appropriate, the models were modified. It is imﬁortant to note that the
data base which was developed in the course of the effort has been designed
for installation on a computer facility in Anchorage and that it is
anticipated that in the future, additional modeling and mapping
applications can be made locally. The following computer maps illustrate
the results of the models which were developed. These maps were produced

in an electrostatic gray-tone format at a scale of 1:25,000.



Model Maps
(1:25,000 Scale)

Anchorage Bowl Eagle River

Electrostatic Grid Maps

Opportunity/Constraint Analyses
01T krosion Potential
Ecological Sensitivity
Water Pollution Potential
Visual Quality
Fire Hazard

Capability/Suitability Analyses
Recreation
Conservation
Concentrated Urbanization
General Development
Energy Facility Siting

Conflict Analyses
Urban Residential/Industrial
Residential/Commercial
General Deviopment Suitability/

Ecologically Sensitive Lands X X

K =EZoexx X
KXo X o<

X > X XX X
=Z o< o<

> >
>< <

This report is designed to provide an overview of the methodoloéy and
results of the study. It is accompanied by a series of appendices which
enumerate and document the data types, data sources, mapping methodology,
and final computer data files. Collectively, the report and the computer
maps document, jllustrate, and provide statistics for the significant
environmental impact concerns in the study areas. The report is divided
into five chapters, one dealing with each major phase of the effort. Three
Appendices, formatted in a separate volume, are used to supplement and
complement the basic volume.

The first chapter, entitled, "Data Collection and Classification",
describes the general procedures employsd to colliect the data and structure

a conceptual framework for interpretation, mapping, automation, and to

-10-
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analysis. The essential focus of the chapter is an outline of the form in
which related data variables are composited on the same map and the general
way in which data are classified. The classification scheme is of
essenfia] importance with respect to all potential applications of the
system. It sets both the upper and lower limits of the potential
applications of the system. The second chapter entitled, “"Data Mapping",
describes the general sources for the interpretation and mapping of data as
well as the processes used to composite and, in some cases, integrate data
onto map manuscripts for automation. The thifd chapter, entitled, "Data
Automation", deals with the processes used to accurately translate the
spatial configuration and numeric codes of mapped data into a machine
readable form. 1In addition, it includes outlines and descriptions of data
interpretations and deriviations which were made an integral part of the
data bank and which, in effect, supplement and complement the data types
and classes outlined in Chapter I. The fourth chapter, entitled, “"Computer
Modeling", deals with the theoretical models which were developed to assess
natural opportunitjes and constraints, to evaluate land capability and
suitability, and assess existing and potential land use conflicts in the
two study areas. An outline is provided for each of the models. The fifth
chapter, entitled, "Computer Mapping", provides an outline and descr{ptidn
of all of the computer maps which were developed for the study area. It is
focused on a series of legend sheets which identify the data displayed on
each of the maps comprising the ESRI atlas of the region. It stands
somewhat in parallel with Chapter I, the former outlining the essential

components of the incipient data bank, the latter the visible record of it

-11-
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Introduction
Methodology
Data Structure and Classification
Manuscript No. 1 Integrated Terrain
Unit Map
Manuscript No. 2 Land Use/Seismic/
Elevation Map
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I. DATA COLLECTION AND CLASSIFICATION
A. Introduction

At the outset of this study, the specific data necessary for the
desired analyses were determined. The collection of data was structured by
this determination. The first step in the process required a decision as
ﬁo the general types of data needed. The analyses to be performed for the
many aspects of the Anchorage Coastal Study required information on such
diverse environmental considerations as geology, landform, soils,
vegetation, geologic hazards, wetlands and habitats, and land use. The
data base was to also include the results of numerous engineering and
resource studies performed in the Anchorage area, such as Geotechnical
Hazards Assessment maps and those for the District Coastal Management
Program. Data were collected for all of these general considerations.
These data were in two forms: collateral data - previously mapped or
delineated information which, with necessary rescaling and spatial
rectification and adjustment, was utilized directly for mapping; and
interpreted data - photo-interpreted from a variety of sources by the study
team. The third major step in the-data collection process was the
development of a data classification system which would provide for
consistent interpretations and designations for the data. This system
subdivided the general types of data into specific variables and in turn
classified the information into specific levels or categories. Finally, a

set of basemaps were created which were used for the rectification and

mapping of all of the requisite data.

I-1



B. Methodology

The initial determination of data needs guided the data collection
effort. Most of the data used in the study were obtained by ESRI from tha
Department of P1aﬁning of the Municipality of Anchorage. Some data were
obtained in the course of previous studies conducted by ESRI in the
Anchorage region. Field surveys undertaken as part of these previous
studies enabled the ESRI study team to become familiar with the general
environment of the area, and to accurately identify and describe the
representative patterns or signatures on the aerjal imagery. A listing of
the materials used in the interpretation and mapping effort is provided in
the bibliography at the end of this report.

Once these materials were obtained, inventoried, and reviewed,
necessary revisions were made to the original categorization of the data in
order to most efficiently capture the data. Two "manuscript" {(preliminary
hand-drawn) maps were outlined for compositing and delineating the
assembled data. A detailed classification scheme was then developed,
described in the following section of this chapter. Explanations and
descriptions of the collateral and interpreted information used to map each
of the data variables are presented in Appendix B of this report.

Following the initial phase of data collection, a set of consistently
scaled basemaps of the sub-basin were formatted on translucent mylar. Ten
USGS 7.5-minute topographic gquadrangle maps at scales of 1:25,000 were
reproduced to provide a set of detailed and consistently scaled basemaps an
mylar for the study area. Ten topographic maps were used to provide

coverage for Efagle River and Anchorage Bowl. These include a separate



mosaiced base map was prepared for Fire Island.

As indicated below, it was

composed of portions of three separate map sheets.

Eagle River

Anchorage, B7
Anchorage, B7
Anchorage, B7
Anchorage, B7

Anchorage Bowl

Anchorage, A8
Anchorage, A8
Anchorage, A8
Anchorage, A8
Tyonek, Al NE

Fire Island
Tyonek, Al NE

Tyonek, Al NW
Tyonek, Al SW

NW
NE

SE

NW
NE
SW
SE

Each of the ten basemaps, or more accurately, that portion of the

study area included on the basemaps, was termed a study area "module". In

order to ensure accurate and consistent registration, four tic marks were

placed on each basemap module.

Thereafter, every overlay manuscript which

was drafted was registered to these tic marks. The structure of the

basemaps created for the Anchorage Bowl and Eagle River areas and the

numbering of the tic marks are identified on Figure I-1.

C. Data Structure and Classification

As indicated, the definition of data classes for each of the variables

in this study was guided by considerations similar to those which guided

the selection of the variable themselves.

That is, the data classification

had to consider information critical to the required level of environmental

evaluation, it had to reproduce the results of the special studies, and it
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had to be broad enough to produce legible maps with sufficient detail to be
useful. In general, related data variables were identified for mapping on

the same manuscript. The manuscripts were designed as a means of

efficient1y compositing the broad range of data: selected for inclusion in

the automated system. It should be noted that the manuscripts were
designed for application atop the ten module spatial structure of the GIS;
that is, two manuscript maps were identified for overlay atop each of the
ten 1:25,000 scale map modules covering the study area.

The fb]1owing outline illustrates the essential nature of the data
structure and classifications employed in the creation of the GIS for the
Eagle River/Anchorage Bowl area. A complete enumeration of the
classification and codes is provided in Appendix A of this report.

Desriptions of each mapped class are provided in Appendix B.

DATA STRUCTURE
COASTAL STUDY

MANUSCRIPT #1
INTEGRATED TERRAIN UNIT MAP

Data Type Number of (Classes
LANDFORMS

Landform Combinations 7

Landform Connectors/Modifiers 5

Landform Types 126
VEGETATION

Vegetation Types/Combinations 132
SURFICTAL GEOLOGY

Surficial Geology Type 18
SLOPE

Average Slope Gradient 8
SURFACE FORM

Surface Form Type 4

[-5



SOILS

Soil Type 39

Soil Survey 2
SLOPE STABILITY

Slope Stability Rating 5
MASS WASTING

Mass Wasting Rating 7
SEISMICALLY INDUCED GROUND FAILURE .

Ground Failure Rating : 6
FLOODPLAIN/COASTAL FLOODING/EROSION

Flooding Rating 8

Erosion Rating 5
FOUNDATION CONDITIONS

Foundation Conditions Rating 6
GROUNDWATER

Groundwater Rating 3
PERMAFROST

Permafrost Rating 4
WETLANDS

Wetlands Type 10

Wetlands Name 143
HABITATS

Habitat Types 7

MANUSCRIPT #2
LAND USE/SEISMIC/ELEVATION MAP

Data Type Number of Classes
ELEVATION PROVINCE

Elevation Zane ) 4
LAND USE

Land Use Type 16
EARTHQUAKE INTENSITY

Intensity Rating 4

I-6
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IT. DATA MAPPING
A. Introduction

As indicated, the mapping phase of this project involved the
delineation of the data collected from the Municipality of Anchorage and
that dérived through the process of photo~fnterpretation on two separate
manuscript maps. Each of these manuscripts represented a class or format
of data that could conveniently and meaningfully be displayesd on one map.
A1l of the information was areal, such as landform or geology, and was

shown as spatial units called polygons. The manuscripts prepared and the

'format of the data shown are as follows:

Manuscript No. Name Data Format
No. 1 Integrated Terrain Unit Map Polygons-
No. 2 Land Use/Seismic/Elevation Map Polygons

The integrated terrain unit map utilized a mapping concept which
resolved related environmental data to a single manuséript map. Its
creation involved the manuai overlay and integration of individually
interpreted and mappéd single-variable overlays onto a singla mapbat a
scale of 1:25,000. This scale was sufficient to accurately capture
information from the 1:12,000 color imagery and 1:63,360 color infrared
imagery as well as the data represented on the collateral overlays. Each
overlay contributed 1ines which were drafted onto the manuscript. However,
given that boundaries between natural phenomena were often coincident, the
process often involved the delineation of a single line on the manuscript
in place of several different but generally consistent lines which existad
on individual overlay maps. Very small mapping units on the overlays,

those smaller in size than approximately 10 acres, were typically merged
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into larger surrounding or adjacent units. Thus, the data on this
manuscript are considered to have a minimum polygon resolution of 10

acres. The rasult of the process was the development of integrated terrain
unit maps comprised of several thousand polygons, each representing areas
of homogeneous natural characteristics. The other manuscripts was created
by a process of rectification and compositing. It should be noted that
data rectification was accomp]ished'in relationship "to the tobographic base

maps in all instances where they were considered reliable.

B. Methodology

The basic concept underlying the preparation of polygon maps such as
Manuscript No. 1 was the Integrated Terrain Unit Mapping (ITUM) approach,
used. to ihtegrate several kinds of variables into a single polygon map.
There are four general principles dealing with the distribution of natural
geograpnhic attributes that relate to the ITUM approach.

1. The Principle of Graded Likenesses and Infinite Differences in
Natural Areas

No two geographic locations or areas are ever exactly alike,
although similarities can be perceived between areas which permit
classification of areas into 1ike kinds. The degree of perceived
dissimilarity increasss directly as the closeness of scrutiny
increases. Conversely, similarities become more obvious as
observation is less detailed.

2. The Principals of Areal Transitions

Changes in natural geographic characteristics from one area to

another are usually gradational. The rate of change along such
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gradations may vary. Thus, the placement of a line drawn to show the
separation of any two features is in part a subjective decision. This
means that for two or more data variables, different lines can be
resolved into a sinéWe line, representing the hest fit for both
features, which can be drafted onto the final ITUM manuscript.

3. The Principles of Continuous Alteration of Areal Chafacteristics
With Time

A11 the characteristics of any geogrdphic ar«a are changing
continuously, although each feature changes at a rate which differs
from the rate of change for other features. Since some features
change more rapid]y.than others, the map has som2 data dealing wifh
rapidly changing features and other data dealing with feature which
change quite slowly under most circumstances.

4. The Principle of the Functional Interrelatedness of Envifonmenta\
Elements .

As the pattern of any enviroﬁmental attribute changes, it will
have recognizable effect on the patterns of other environmental
attributes in the same area. This interrelatedness often means that
the various features of an area will respond somewhat as a unit, what
might be called an "ecological response unit". The rate of

environmental changes are determined by those factors described in

Principle 3.

The ITUM mapping process resolves some major obstacles to the
computerized handling of spatially defined environmental information:
the cost of automating multiple paranetric data planes; the cost of doing

polygon overlays in the computer; the problem of polygon "splinters"



created through the overlay process; and perhaps most importantly, the
problem of mismatched data sets which are supposed to be related and
consistent. In many respects, the latter point represents the ultimate
argument for the integration process. Nhen complex Tand capability/

' suitability or conflict modeling is done in a data base, such as was done
with that for the Eagle River and Anchorage Bowl, the mismatches among the
data planes can cause major errors.to surface across the mapped output.
Differentiating between the valid and invalid values which are thus
registered is difficult and often impossible. Using computer logic to
resolve the discrepancies once the data are automatéd Eepresents a coarser
and less sensitive means than careful decision-makfng gn a case by case
basis by an experienced resource specialist with photos, basemaps, and
related maps at hand.

Scmé of the data employed in the deveiopment of the GIS for both the
Eagle River and Anchorage Bowl study areas was in a format which required
rescaling and adjusfment to the imagery before it was in a form amenable to
integration into a manuscript map. In the rescaling process a combination
optical/manual procedure was followed, involving the use of an optical
pantograph. A Kargl reflecting projector, with a rated distortion factor
of less than 0.01%, was used. Collateral maps were placed on a platform
and their images were optically projected upward ontc a glass surface.
Enlargement or reduction of the original collateral maps occurred as the
map-to-lens ratio was changed. Fastening the mylar copy of the topographic
basemap onto the projection glass allowed the collateral to be reformatted

to the basemap scale of 1:25,000. 1In certain cases, the enlarging or
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reducing process was repeated in order to achieve the required scale.
After the information was adjusted to the basemap scale, it was manually
transferred onto the drafting film. Care was taken to ensure that all
information was transferred accurately, and that no transposition of
information codes occurred. An edit cﬁéck of the hand drawn map compared
it to the original data.

The physical characteristics and interpretive values of the bhenomena

mapped for this project were derived largely from the collateral maps and

documents which were provided to ESRI staff by the Department of Planning

of the Municipality of Anchorage. The color and color infrared imagery and
the basemaps were used to verify; rectify, and clarify the distribution and
areal extent of the phenomena mapped from the collateral. Patterns were
adjusted to match the imagery and the basemaps. The imagery and basemaps
thus acted as geographic "controls" for reformatting and for correcting
cartographic inconsistencies between the various data variables. In two
cases the imagery was used as the basis for the photo-interpretation of new
data. Both vegetation and landforms in Eagle River and Anchorage Bowl were
photo-interpreted as part of this study. Both efforts contributed
substantially to the data included in the GIS. A brief description of
each effort is provided.

Vegetation Interpretation and Mapping

The vegetation maps of Eagle River and Anchorage Bowl, including
Fire Island, were prepared from stereoscopic interpretation of
existing 1:63,360 color infrared (1978) imagery. The original color

imagery was enlarged to black and white chronafiex copies at a niminal



scale of 1:25,000 in order to aid in the final delineation of
vegetation boundaries and the refined delineation of a number of the
other data variables. The standard vegetation classification
presently being employed by the US Forest Service in mapping
vegetation in Alaska was used in this study. In areas where more than
one vegetation type was present, the primary, secomndary and tertiary
types were interpreted and coded. A special Eode schemea was
structured to allow the efficient storage of such combinations in a
four digit code. Field work was not conducted as part of this effort.

Landform Interpretation and Mapping

The landform maps of Eagle River and Anchorage Bowl were prepared
from stereoscopic interpretation of existing 1:12,000 color aerial
imagery and from existing geologic mapping and reperting. - That of
Fire Island was prepared from the interpretation of 1:24,000 black and
white photography and from existing geologic mapping and reporting.
Field wofk was not conducted as part of this mapping effort.
Subsurface information that could not be interpreted from aerial
photography was obtained from the existing geologic mapping. The
characteristics used to identify the different landforms included the
Fo11owingﬁ topography; drainage patterns (type and texture);
photographic tone or color; gullies, or otﬁer erosional features; land
use; vegetation; and other features such as outcrops and fractures.
The landforms were classified into groups determined by their mode of
origin becausea similar geologic processes usually produce similar

topography and soil properties. These properties 3also determine
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and/or influence the development and appearance of other attributes
1ike drainage, erosion, and vegetation. These factors in turn largely
determine land use capability. The units mapped are based on those
landforms and geologic units which possess the highest degfee of
interpretive and predictive value for fhe eva]uatfon of land
capability and environmental conditions. The units describe not only
land éurface form but also take into acccount the geologic materials
probably present to a depth of about 20 feet. Complex 1anaf0rms can
take to forms: layered systems where two different geologic materials

are present, such as Ft terrace over glacial till, or arealy
Gt

interspersaed system: N + Gt , metamorphic bedrock and glacial till over
N

. metamorphic bedrock.

Other data employed in the system were interpfeted from tdpographic
maps or derived from collateral sources. In all instances, delineations
were matched to both the imagery and basemaps. These data are identified
in two general classes: interpreted environmental data and pre-interpfeted
geo-environmental data. The general typss of data prepared for automation
are outlined below by these classes and by the manuscript map on which they
were placed.

Manuscript Map .#1

Integrated Terrain Unit Map

INTERPRETED ENVIRONMENTAL DATA

Surficial Geology

The co]Xaterallsurficial geology maps identifying types Qf



surficial deposits, were refined to match the visible pattern on the
imagery and slope breaks of the topographic and soil phase maps. Care
was taken to ensure consistency with landform types.

Siope Gradient

Slope gradients were inte}preted from 1:37,000 scale topographic
sheets having 50 and 100 foot contour intervals. Polygons with slopes
greater or less steep than the coded slope value but below 10 acres in
reso]ution'were not mapped. Slope delineations are broader and less
detailed than those which might be derived from the soil phase maps.
The following slope classes were used: were 0-3%, 3-7%, 7-12%, 20-30%,
30-45% and 45% or greater. To interpret the slope, a scale having
different 1ine densities corresponding to contour line density at the
specified slope classes was used to compare the contour lines on the
topogfaphic map. A my1af slope map was.prepared by drawing polygons
around areas of homogeneous line density.

Surface Form

Surface form was mapped through the stereograpnic interpretation
of aerial photographs and a review of the contou; line configurations
on the topographic shegts. Mapping unit size varies from a few to
several hundrgd acres. Topographic basemaps were used to verify the
photo-interpretatiohs of the units.

Soi}

Soils. were derived primarily from USDA, Soil Conservation Service
Soil Survey data. The majority of the study aresa, with the exception

of the urbanized portion of Anchorage and small areas around the
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fringe of the survey areas, were covered by existing mapping. In
fringe areas, soils were interpreted and extrapolated using the
imagery, adjacent soil survey lines, and soil survey.descriptions. In
surveyed areas, dynamic features such as floodplain: and tidal flats
were updated to match the conditions shown on the imagery. In
addition, all data were rectified from the image-based system to the
basemaps. The soil 0Qer1ays prepared for this study were delineated
to the series level with a polygon resolution generalized to ten
acres.

PRE-INTERPRETED GEO-ENVIRONMENTAL DATA

Nine separate data planes representing pre-interpreted
geo-environmental assessments were overlaid and merged with the basic
terrain features listed earlier. Boundaries were adjusted to fit the
general terrain features. However, no substantial changes were made which
added or subtracted from these data as originally interpreted. Some
inconsistency between these pre-interpreted data and the basic terrain data
are evident, however, they reflect different levels of classification as
well as cartographic generalizations or local conditions. The
pre-interpreted data include the following: slope stability, mass wasting,
seismically-induced ground failure, floodplains/coastal flooding/erosion,

foundation conditions, groundwater, permafrost, wetlands, and habitats.

Manuscript #2

Land Use/Seismic/Elevation Map



INTERPRETED ENVIRONMENTAL DATA

Land Use
These data were derived from existing detailed maps of land use
patterns. They were genera1ized to a ten-acre resolution and then

photo-checked to ensure currency and accu%acy of line placement.

Elevation Province

These data were derived from the topographic basamaps and
represent a generalization of select elevation contours.

PRE-INTERPRETED GEO-ENVIRONMENTAL DATA

Earthquake Intensity

This very general data set based on an existing collateral map was

drafted with no change onto the land use map to facilitate automaticn.

After all of the variables were mapped and integrated, the polygons or
1ine segments delineated on the individual data maps were assigned code
numbers. These code numbers referred to the different values or
characteristics which each such delineation represented. The code numbers
were thén either applied directly to the manuscript map itself or were
referenced, in turn, to sequential numbers applied to the map. In either
case, the numbers used were related to the polygons shown aon the map by
being placed withih the polygons.

Each module was then edgematched to its adjoining module.

Edgematching is a process of comparing the shared borders of adjoining map
modules. Edgematching was done to correct any problems occurring along the

borders due to the adjoining maps having been created independently of one
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another. Where lines of any kind crossed from one module into the other,
these were‘checked to be sure that they were properly located and that they
matched. A check was also made to be sure that the code assignments along
each side of the shared border were correct and were consistent with those

across the border in other modules.

C. Manuscript Maps

The maps created for Eagle River and Anchorage Bowl are outlined in
this section. Appendices A and B contain a detailed discussion of them,
encompassing the following considerations: the reasons for incorporating
each data type in the data base; the collateral information used to prepare
each manuséript map; the implications of the source map's scale and
réso1ution; the process used to transfer information from the source map to
the stable base manuscript map; the interpretive decisions involved; and
the reliability and quality of the information provided on each manuscript
map.

Manuscript No. 1 - Integrated Terrain Units

Manuscript No. 1 is a polygon map delineated at a scale of
1:25,000, comprising twenty data categories. In virtually all
instances, the classification used for a given data category was
consistent with that provided in the collateral information or
indicated by the Department of Planning. For example, soil and
surficial geology were both mapped using the data classification
provided in the original soil and geology surveys. In some instances,

a classification was modified to account to a higher level of data
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resolution in the present study than in the original one. In the
creation of the manuscripf maps for each of the ten map modules, each
data variable was manuaTTy cross-compared and then checked against the
basemaps and imagery before being delineated on the manuscript. The
data planes with the highest accuracy and reliability were drafted
first. Those with the least were drafted last. The addition of each
new data plane typically regh1ted in the drafting of additional lines
on the manuscript; however, due to the integration process,
proportionately more were added for the highly resolved data planes
than for those with low resolution and reliability. As indicated
earlier, some of the source data was derived from interpretations made
at general scales. In these case, boundaries weré adjusted to

" correspond with existing lines where appropriate.

Manuscript No. 2 Land Use/Seismic/Elevation Map

Manuscript No. 2 is a polygon map delineated at a scale of
1:25,000, comprising three data variables. Polygons were usad to
represent land uses, seismic zones, and elevation zones. In general,
data were composited on the manuscript but not integrated. All data
were nonetheless checked'against the basemaps and imagery to ensure

accuracy and currency.
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ITT. AUTOMATION

' A. Introduction

The central feature of this study was the automation of all of the

geographic data collected for the data bank and regional analyses. The

information prepared for automation was in two basic formats: the
manuscript maps and the codes for those mapEJ The maps were automated by a
process called digitizing. Lines defining each of the polygons were stored
in the computer as series of x,y coordinates connected by straight line
segments. Given that the polygon coordinates were closely spaced and the
connecting straight lines very short, the automated polygons closely
approximated the curved lines drawn on the original manuscripts. The
codes, which describe the attributes of thé:environmenta1 variables
represented on the manuscripts, were keypunched directly into the computer.
A series of programs were then run on both the map and code data to
eliminate errors and inconsistencies and to prepare the information for
analysis, modeling, and computer mapping. This procedure was f611owed for
each of the two manuscripts for each of the ten map modules comprising the
study area. Once completed, the polygon information was converted into a

paraliel grid format. This in effect involved overlaying a uniform

- rectilinear grid over the automated maps and assigning an appropriate value

for each variable to each cell based on the predominant characteristics in
that cell. The result of this and other processes was the creation of a
grid multi-variable file (MVF) incorporating all the data on the two
manuscripts into one code string for each grid cell in the entire Eagle

River/Anchorage Bowl area.
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In addition to the maps and basic code information, a matrix of
interpreted data was automated for mapped soils data. An expanded code of
this type.represents an efficient form of recording, storing, and modifying
information which is, by nature, subject to change.

Derived data items were also added to the data base. These items are
those which obtain fron basic a;d/or interpreted data. They include
distance searches, in which cells are identified in terms of their distance
from such mapped phenomena as water and developed land. These derived data
were included in the dafa base with the basic and interpreted data.

The final automated data base contained data developed by these three
distinct processes. The spatial configuration and essential attributes of
the mapped units were automated5by a process of coordinate digitizing and
code keypunching. These data were subsequently subjected to pfocedureé
which created a parallel grid file. The actual information in the system,
however, was expanded by the addition of select matrix descriptions and
interpretations. These were keypunched into the system and structured as
assocjative tables in the x,y coordinate files. The data stored in the
grid files were further expanded by the process of evaluating each grid
cell relative to its distance from select gecgraphic phenomena and the

number of occurrences of select phenomena within a specified radius.

B. Methodology
The technical process involved in transferring geographic data from
the manuscript maps and associated codes to the automated data files éan be

divided into four major tasks. These can he described as follows:
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1. Manuscript Map Preparation for Digitizing

- Before any manuscript map was automated, it was carefully checked
for errors and prepared for actual digitizing. The'checking included
examination for missing polygons or codes, extransous Tines, or
problems which might cause confusion during digitizing. Next, a
unique number was assigned to'each of the two mnnusuriﬁt maps for each
of the ten modules to distinguish it from all of the other files.
Next, each manuscript map was prepared for digitizing by numbering the
geographic reference tic points on each map in sequence from north to
south. The origin point and centroid of each polygon were then
marked.

2. Digitizing

Using a process termed "diqitizing", all data recorded on the
manuscript map were converted to machine readable form. A digitizer,
a backlighted drafting table to which is attached a movable cursor,
was used to make this conversion. As the cursor was moved
horizontally and vertically over each manuscript map mounted on the
digitizer table, electronic devices translated these movements into
digital measurements in units of one thousandth of an inch. The
numbered tic marks were digitized first. The cursor was moved to each
tic mark and, by pressing a key, a record was sent to a mini-computer
for storage. After all tic marks were digitized, 2ach polygon on the
map was similarly recorded and stored in order of the sequence number
for each, described above. The digitized record indicates tne precise

location in x,y coordinates of all mappéd information with respect to



the tic marks. The tic marks represent known points of latitude and
longitude to which all of the mapped information could be referenced.
Data digitizing and all subsequent data automation processes utilized
PI0S (Polygon Information OQverlay System) and GRID software sets,
developed by ESRI during the past tan years.

The digitizing process involved systematically recording data
according to a standard set of procedures. TFor polygon data, this
involved selecting and recording a string of x,y coordinates, termed
“vertices", where a change in direction occurred along the border of
each polygon. Curves were approximated by short straight line
segments. All polygons were automated as closed units, digitized in a
specific order, and sequenced accordingly. When donut polygons
occurred, the innermost polygons were digifized first. ngitiiing
then proceeded to the polygon which contained the donut polygon or
poiygons. PIOS software resolved the hierarchy.

3. Editing of Digitized Files

After each manuscript map was digitized, the stored record was
transferred from the digitizer's mini-computer to a large computer for
further processing. The first step in the edit process was to shift
and scale the coordinates of each file relative to tic marks which
provided geographic reference. From this step, 1ists were generated
which allowed tic identification numbers, tic coordinatas, sequence
numbers, donut level identifiers, and code numbers to be checked.
Because of machine errors during digitizing, it was sometimes
necessary to redigitize a polygon or a series of polygons. After

o
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these editing steps were completed, changes were made and the revised
files were stored. - At this stage, all information stored in the file
was numerically accurate. After these machine edits, a plot of each
manuscript map for each module was generated.v"These computer maps
were used to visually check the accuracy of the digitized and machine
edited x,y coordinates against the original maﬁuscript maps. This
step allows identification of missing or duplicated polygons,
unaccéptab1e configurations, code errors, and code offsets (for
Tegibility).

Following the visual edit of polygons, the numeric attribute codes
which had been keypunched into the computer were associated with their;
appropriate spatial unit. Each of the data variables in the system
was plotted out at the manuscript scale and compared agaihst manually
prepared overlays of the collateral data. These plots, termed
"dropline plots", were used to ensure that each data variable was
accurately delineated and coded in the computer data file. Most data
errors discovered in this edit process were corrected using PIOS edit
software. For cases where entire polygons were missing, the original
manuscript map was remounted on the digitizer and polygons in error
were digitized. This redigitized information was merged into the
previous information set. Perfect alignment was ensured by
redigitizing of the tic marks as well,

4. Final File Generation

This process involved the creation of final polygon files for the

study area as well as the creation of a parallel grid cell file. Two
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preliminary steps were required for completion of the x,y coordinate
files. The first step involved the conversion of the digitized tic
coordinates, which were referenced in inches, to a geographic
coordinate referencing system such as UTM. The next step involved the
merging of the 1hdividua1 files created for each map module into a
single fi?e for the two portions of the study area, Eagle River and
Anchorage Bowl. At the comp1etion of this step, the data files were
in their final polygon format.

Due to the number of columns necessary to store the terrain unit
data variables for each polygon, it was necessary to create two
separate data records. The first was a 16 column I.D. record
associated with the digitized x,y data coordinates. The second was &
338 column recordehich contained for each polygon the proper codes for
each variable. In order to produce a final data file, it was necessary
to join these two records together. The polygon I.D., or sequence
number, was a component of both. of these records and was used as the
merge identifier. At this point, the terrain unit polygon file was
complete. A similar process was utilized for the land use/seismic
manuscript,

Following completion of the final polygon files, a grid cell
format data file was created. Using a series of ESRI computer
prograns including GRIPS (Gridded Information from Polygons), the
polygon data files were converted to a grid cell format data file. In
effect, a uniform grid with a cell size of 0.617 hectares (c. 78.5
meters on a side) was superimposed over the polygon data in each of

‘3
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the x,y coordinate files and each cell was assigned a code
corresponding to the unit or the vdlue of the unit in which it was
Tocated. This process resulted in the creation of a number of single
variable grid files. These were subsequently merged Logether to
create a multi-variable file of all of the grid data. The complete
multi-variable grid file created for the Anchorags Coastal Stuay
contains all of the data variables contained in the two manuscript
maps and the interprefive data from the soil expansion matrix.
Certain simple data items were packed into one position in the
multi-variable file to save space. The grid cell data bank for the
Anchorage Coastal Study is in two.separate sections. The Eagle River
portion measures 340 rows by 247 columns with 34 positions for data

for each cell. That for Anchorage Bowl measures 318 rows by 448

calumns.

C. Interpretive and Derived Data

The basic data files created for the study were expanded to include
interpretive and derived data. The fnterpretive data are added by
keypunching numeric codes outlined on the soil expansion matrix. The
derived data were generated through the manipulation of data which were
already automated. This involved the execution of a nuhber of simple and
complex distance search procedures. The interpretive and derived data

encompassad in the GIS are described in the following subsections.

I11-7



Expansion Matrices

During the mapping phase of the study, soils were identified only
by unit names. These names alone do not provide the user with either
a decription or an interpretation of the unit. This type of soil
information was incorpqrated into the system as an ™expansion matrix",
which provides a series of coded descriptions and interpretations for
each soil series mapped. These values were entered into the computer
as numeric codes associated.with the code For‘the unit itself. A

separéte legend provides an explanation of rhe rating represented by
ceach of the codes.

The soil expansion matrix automated for this study includes the
following data characteristics.

- Agricultural Capability

- Physical Characteristics
Surface K Value
Subsurface K Value
Crainage
Depth

- Building Limitations
Local Roads
Septic Tank Absorption Fields
Shallow Excavatinn '
Dwellings Without Basements
Dwellings With Basements
Small Commercial Buildings
Recreational Development
Campgrounds
Picnic Areas
Playgrounds ,
Paths and Trails

The complete expansion matrix is orasented in Appendix C.
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Distance Searches

Once all of the data for the study area were in a grid format,
additional manipulations of the data were performed. These involved
the application of both simple and complex distance search programs fo
the automated data. Simple search programs were used to determine the
distance of each cell from water bodies, specified vegetation,
developed land, and a number of other features. These features were
originally encoded as hasic data items in the form of polygons. For
each feature, the computer determined the grid cells within a
specified distance of that feature. Cells within that distance were
coded consacutively from "0" for the feature itself, increasing
outward as successive integers for each cell. Cells outside that
distance were coded as 9999. Complex searches determined.the number
of occurrences of specified phenomena within a given distance of a
cell.

Distance searches are indicated on the model outlines in the
following chapter by the assignment of value for being proximate

(within a specified distance) to a given phenomenon. A complex search

was conducted for the Visesal Quality model,

D. Programs

As indicated earlier in this chapter, the raw manuscript and code data
were processed through a series of computer prograns designed to ensure
clean (error-free) data files and prepare the stored information for
further analysis and display. Figures 1II-1A to IITI-1E portray the

sequence of PIOS and GRID programs utilized for this study. Collectively,
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these illustrations document the flow of data through the system to create
the final grid multi-variable file. The steps required for modeling and
printing of maps are also illustrated. The function of each of the

individual PIOS and GRID programs is outlined in Table III-1 and III-2
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TABLE I1I-1

PIOS SYSTEM PROGRAM SUMMARIES

PROGRAMS ORIENTED TO CHAIN DIGITIZING

DIGITIZER CONVERSION AND SPLITTING - Converts digitizéd data for which a
file has been generated to PIOS format, provides the capability to edit
identifiers and insures alignment of coordinates through the use of the
digitized tic locations.

N MR BN B8

MATCH RECORDS ~ Allows a separately digitized file of polygon boundary
components ("chains" where each chain represents.a boundary between
the same two contigucus polygons), to be compared to a clean, but separate,
file of points representing only intersections where three or more
polygons come together. The two files are "matched"™ to identify whether
or not each appropriate set of intersections on the one file has a
corresponding '"chain' boundary (to link the two points together) on
the other file.

,r‘fl i

CHAIN/POLYGON MODIFICATION - Allows portions of a digitized chain or intersec
file, which have been redigitized due to errovs found in editing,
(such as in the Match Record program), to be merged back into the correct
portion of the parent file. Also allows miscellaneous other edits.

UPDATE CHAIN ENDS - Allows ends of ''chain" boundary segments (which are
inherently the same as intersections wvhere three or more polygons come
together), on a "chain" file to be compared to the corresponding
intersection points on the Intersection file. If the "chain" end points
have coordinates which are within a user specified tolerance of the
intersection coordinates, they are matched and subsequently represented
by the same point.

N . -

GENERATE POLYGONS - Allows a "clean" 'chain” file to be-combined with a
"clean" Intersection file to generate a combined file in the PIOS format.

] .

PROGRAMS ORIENTED TC DQUBLE DIGITIZING

DIGITIZER CONVERSION AND SPLITTING ~ Converts digitized data for which a
file has been generated to PIOS format, provides the capability to edit
identifiers and insures alignment of coordinates through the use of the
digitized tic locations. '

CHAIN/POLYGON MODIFICATION - Same as zbove, allows porticns of a double
digitized file, which have been redigitized due to errors found in editing,
to be merged back into the correct portion of the parent file. Also
allows miscellaneous cther edits.




MATCR VERTICE —~ Comsists of five programs which allow vertices of adjacent
polygon common borders, which were separately digitized and may not
coincide, to be matched and represented by a single point.

EDIT VERTICE - Allows strings of matchverted vertices which comprise
adjacent polygon common borders to be analyzed and compatibility resolved.

DONUT — Allows calculation adjustments due to polygons completely contained
within other polygons.

PROGRAMS USABLE SUBSEQUENT TO EITHER DIGITIZING CONVENTION

.

SEGMENT PAIRING ~ Assists file editing by identifying double digitized
point "matches'" and "mon-matches' and transforms a subsequently clean
double digitized file into a line segment file.

POLYGON PLOTTING —~ Creates final computer drawn plots of digitized polygons,
lines, and points. For terrain unit plotting, the program allows elimi-
nation of common boundaries between polygons with the same code.

"AUTOPLOT - Creates final computer drawn choropleth or zone shaded plots of
dlgltlzed polygons (or polygons created using AUTOMAT I1). The user can
choose from twelve standard shading patterns or design his own.

DESCRIFPTOR - Calculates the’area, centroid, and minimum and maximum coor-
dinates for each polygon and transforms numeric digitized codes. to
alpha, if desired.

BILINEAR ~ Allows a digitized map to be transformed into another coordinate
referencing system, such as UTM, State Plane, etc.

OVERLAY ~ Calculates intersection coordinates of overlayed polygons, thus
identifying newly created polygouns.

STATISTICS - Consists of five programs which furnish various statistical
printout listings.

UTILITY - Consists of nineteen programs which enhance data update, edit,
and manipulation capabilities for both chain digitizing and double
digitizing conventions.

POLYMODEL - Allows simple to complex modeling capabilities to be performed
by a non-technically oriented user. )

ROUTE EVALUATION - Allows a propousad route to be evaluated regarding impacts
to intersected geographically disposed data.

GIRAS TO PIOS - Allows USGS generatcd Geographic Information Retrieval and
Analysis System (GIRAS) data (includes LUDA) to be transformed into the
PIOS Systen.

"COMMAND" - A user "friendly" question and answer on-line "menu" system
“which interacts with the user to prompt hin regarding the various projgvanms,
and input options in the PIOS system.
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TABLE I1I-2

GRID SYSTEM PROGRAM SUMMARILES

GRIPS - Stands for gridded information from polygons and allows a GRID oriented
data file to be created from a polygon automated data file.

FILE GENERATION ~ Converts card image records of heberogenoous data to single
variable file structure.

- RICORD GENERATION - Converts card image records of homogeneous data to single
variable file structure.

'zCELL SPLIT - Doubles tﬁe number of rows and columns in a grid cell file matrix

""" by creating 4 new cells from each of the input cells, and assigning the
code from the old cell to each of the 4 new cells.

GRID MAP/MODEL - Allows two-dimensional printer maps of spatially identified data l
to be produced according to user specified cosmetiec treatments.

GRIDMERGE - Allows several data files of one variable each, for the same study l
area, to be merged into one data file of several variables.

- WINDOW - Allows the file creation or printout of a subarea of an automated file. '

SRID MODEL - The portion of GRID MAP/MODEL which allows simple to complex modeling 4
capabilities to be performed by a non-technically oriented user. I

OLOS - Uses the output of a model which has assigned "cost' values to each grid
cell within a predetermined geographic area, and determines a "least cost"

corridor between any two points which a user may specify.

CELL UPDATE ~ Allows an automated data f£ile to be updated.

- .

SEARCH - Examines the-geographicAarea around each cell in an automated study arez

for proximity to or number of occurrences of a particular geographic
phenomenon.

GRIDPLOT - Provides pen plotter output for the GRID oriented system.

J%LECTROSTATIC GRIDPLOT - Provides electrostatic plotter output.

" COLORMAP - Provides color graphics of computerized data.

AREA CALCULATION - Calculates polygon areas of one variable subject to polygon
outlines of another variable when the two are superimposed. '

COMMAND INTERACTIVE GRAPHICS PACKAGE - A user "friendly" question and answer on-
line "menu' system which interacts with the user to prompt him regarding
the varicus programs, electives and options in the GRID system.
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TOPO SYSTEM PROGRAM SUMMARIES

CONGRID - Converts digitized contour lines or random point data to a single
variable file containing continuous surface data.

SHORTGEN - Enlarges a single variable file containing continuous surface data
by doubling the number of rows and columns, and infilling by calculating
values for the new cells. '(This capability allows data to be automated
using one-quarter of the original data.)

~TOPO - Provides two-dimensional isoline contour plotter maps of topographic

surface information.

SLOPE -~ Calculates slopeifrom topographic’ elevatica for mapping and/or modeling
purposes. .

ASPECT - Calculates the direction of slope from topographic elevation for mapping
and/or modeling purposes.
4]
CUT AND FILL - Uses a topography file to qualitatively relate cut areas to fill
areas and quantitatively provide data regavding cut areas or regarding
. £fill areas.

SUN INTENSITY - Uses slope, aspect, sun position, etc., data to calculate sun
intensities based on tiwes of day and day of year.

EXPOSURE — Identifies areas in a topographbic data file seen and/or not seen from
selected points and lines.

VIEWS - Produces three-dimensional or cross-sectional line drawing plotter displays
of topographical, socio-economic, etc., data.

COMMAND INTERACTIVE GRAPHICS PACKAGE - A user "friendly'" question and answer
on-line "menu" system which interacts with the user to prompt him regarding
the various programs, electives and options in the TOPO system.
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IV. COMPUTER MODELING
A. Introduction

The automated data base developed for Anchorage was used for purposes
of regional land assessment and evaluation with particular enphasis on
identifying lands appropriate for energy facility siting as well as general
urban development. Working in conjunctign with Municipality of Anchoragz, .
ESRI processed thirteen conceptual modals to assess the natural
opportunities and constraints in the region, the capability and suitability
of the Tand for potential uses, and existing aﬁd notential conflicts
relative to those uses. At the outset of the study, ESRT and Municipality
staff determined the analytical models to be developed and the general
criteria for each. On the basis of these general criteria, ESRI staff
specialists structured the'1ogic and values for each of the models.
Following the automation of the data base, ESRI staff programmed the
conceptual models. As conducted during this sfudy, modeling was both a
developmental and jterative process. In some cases the models and programs
were changed after a review of the maps by both ESRI and Planning
Department specialists. Most of the models, howevef, were sufficiently
well-considered at the start that they were not significantly modified on
the basis of subsequent review.

As employed in this study, modeling represented a process by which the
data mapped and automated for the study were manipulated in the computer to
produce maps with evaluations of various environmental factors. Such
evaluations were based on a set of assumptions regarding the positive or

negative significance of particular features of the landscape to the
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relevant factor. For example, the relative importance of particular
vegetation types to an evaluation of fireghazaﬁd and of individual slope
categories to the evaluation of land capaﬁﬁ]ity for concentrated
urbanization was assessed. A1l of the oppa;tgnity/constraint models were
based upon the assignment of numeric values Eo different data variables.
For example, in the opportunity/constraint model for fire hazard,
coniferous foresf was assigned a much higher value than was tundra. Each

of the opportunity/constraint models contained a sumnalion element which

was used to determine the overall rating for each arca. The value ranges -

for each category were carefully selected, particular attention being

directed to ensure that known constraints received high constraint value.

The weighting procedures used for the capab ty/suitabﬁ]fty models relied

on the assignment of ratings to each of the possible expressions of a

numper. of general environmental considerations. In general, the most
restrictive rating applicable to a given pofnt was used as the overall
capability/suitability rating for that point. ‘As used in this study, land

capability was conceptualized as the inherent capacity of the land to

sustain development, taking into account natural promoting and constraining

factors. More specifically, it referred to tﬂe inherent capacity of the

total complex of land-based environmental patterns and processes to sustain

a specific type of use without bringing about unusual environmental
degradation or exposing people or investment to hazards or unusual costs.
The conflict models were not summed, but used numeric scores to identify

sarticular classes of conflict which could then be rated or ordered.

[v-2
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B. Methodology
Thirteen models were applied to the automated data base in order to
analyze and evaluate natural constraints and opportunities in the Eaale
River/Anchorage Bowl area,-to assess land capability for specific uses,
and to identify potential 1andruse conflicts. Designad and evaluated by
staff specialists at ESRI, the models were structured to provide a useful
output fo the resource analysis and planning process. They were directed
by and are consistent with established and accepted principles of resource
evaluation, and they are sensitive to the particular environmental
conditions and interrelations existing in the Anchorage area. The
assumptions guiding model development are implicit in the factors selected
and the weights assigned. These assumptions and their relation to model
development are discussed in detail in the main body of this report.
The models which were programmed and run for this study are:
Opportunity/Constraint Analyses
S01T Erosion Potential
‘Ecological Sensitivity
Water Pollution Potential

Visual Quality
Fire Hazards

Capability/Suitability Analyses
Recreation
Conservation/Open Space
General Development
Concentrated Urbanization
Energy Facility Siting

Conflict Analyses
General Development/Ecologically Sensitive Lands
Urban Residential/Industrial
Residential/Commercial

Once programmed, each model was run in the automated geographic data

files for the study area. Al1 models were run in the 0.6 hectare grid
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multi-variable file developed from the original polygon data. This file
included the following: basic data encoded in the initialéaroce%s of

automation; interpretive data encoded in the soil expansion matrix; and

derived data developed through the process of distance searthingg Some of

the models required the development of sub-modeling routinesfto evaluate
such complex considerations as local re}ief. The results oFbéach of the
sub-models were checked before they were channeled into the principal
models. The map outputs were first checked by ESRI professional staff to
ensure that the model had been programmed accurately and that the models
had general conceptual integrity. The models and maps were then reviewed
by Municipality resource specialists. The finalized mode1svw're then
programmed for the production of the final grid electrostati

identified and described in the following chapter.

C. Model Qutlines

Each of the models develaoped and programmed for evaluating the land

resgurces of trhe Anchorage coastal area is outlined on the fol?owihg pages.

The outlines were_designed to legibly convey the essence and salient
characteristics of each model to both readers and programmersQ‘ Four
columns were used to indicate model logic, data base Factors; and value
assignment. The first column indicates the géneral concent under
consideration. This could be a data variable in the data base or, for
capability/suitability models, the results of a previously-run
opportunity/constraint model. General considerations sucn as flood

potential and slope gradient tie in directly with the assessment of land

Iv-4
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capability/suitability for many kinds of developed land uses, including
energy facility siting. The second column identifies the specific class of
data in the grid cell data base which was being used to satisfy the
analytical requirements of the general consideration. Fur example, six or
eight different coded vegetation or'landfprm types might he used in a giveh
analysis. In some of the models, two or more data variables were grouped
into one general consideration. The third and fourth columns identify the
values assigned to each of the specific factors and varisbles, The third
column identifies the value or rating assigned when the specific feature or
condition was incident in a cell, the fourth when it wis proximate to a
cell (the distance used for this evaluation is shown in parentheses under
the general consideration). For the complex search in Visual Quality,
additional value was added when two or more features were proximate to a
cell.

The opportunity/coﬁstraint models generally operated on an additive
principle. In effect, each cell accumu]ated points in relation to the
factors identified and weighted in each model. Value was normally added
when a particular phenomenon or attribute was incident to a cell, but in
some cases value was added when it was proximate to the cell. The values
which were assigned to individual factors were positive ones; the higher
thernumericaW total, the higher the ranking of level of constraint for each
cell.

The capability/suitability models were rated models, rather than
numerical ones. Each of the specific data classes within a general

consideration was assigned a rating of high (H), moderate (M), low (L),
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unsuitable (U), or not rated (NR) for the specified land use. Implicit in
the model outlines was the assumption that a class had a high (or not
rated) value unless otherwise specified. Thus, the models penalized any
cell with certain identified adverse conditions. For example, in the
General Development Capability/Suitability model a few landforms, including
glaciers, tida{ flats, and floodplains, were rated as unsuitable, Tow
value, or moderate value for general devalopment, Other landforms not
Tisted were assumed not to have less than a high rating For development (or
are not rated for this use). This process was repeated for each
cdnsideration; Each consideration was then assigned an overall rating.
Model summation rules indicated the procedures for assigning composite
ratings. In general, the most restrictive (i.e., 1dwést) value became the
~composite rating, so a cell with three H, five M, and three L ratings by
consideration would obtain an ultimate value of L. These rules are
modified in certain instances to rate a high number of M values as L. The
Conservation/Open Space model followed the same principles, but the highesﬁ

values were the most restrictive.

The conflict models were based on the identification of discrete types

of conflict, rating of those types, and assigning numeric codes to =ach.
-The first two conflict models compare existing conditions, the Tlast
'-assesses potential conflict. The first two identify existing conflicts

between residential and commercial, as well as between residential and

industrial. The last identifias areas where urban expansion is most likely

to bz in conflict with ecological values.

[n some modals binary ratings were usad: OFF indicatas that the

Iv-6
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analysis was terminated at that point for that cell and the lowest value
was automatically assigned; SKIP also terminates the analysis for that
cell, but an independent value will subsequently be assigned. Care was
taken in all of the models to ensura against double weighting and against
the possibility of an area with a clearly unsuitablé condition receiving a
high overall value and rating because of some other very positive
conditions existing there. A1l modeled data were uitimately grouped into

classes on the final maps produced in the study.
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OPPORTUNITY/CONTRAINT MODEL
EROSION POTENTIAL:

Consideration Specific Data Class Value Value

(Incidence) (Proximity)

Soil Charactetistics : K - . M

Siope Gradient 0 - 3% 245
’ 3 - 7% 746

7 ~ 12% 1.78

12 - 20% 3.60

20 - 30% - 6.34

30 - 45% 10.71

> 45% ' 17.58

SUMMATION RULES
K Factor values are multiplied to value for average slope gradient to
determine computed soil loss in tons per acre-year.

Very high 3.960 and Greater
High Soil Loss 2.332 - 3.959
Moderate .865 - 2.331
Low 106 - .864
Very low 030 - (105
Not rated
Water
V-9



OPPGRTUNITY/CONSTRAINT MODEL
VISUAL QUALITY

Consideration Specific Data Class Value Value
(Incidence) (Proximity)
Proximity to Water Ocean
< 500m _ 10
. 500 - 1000m 5
Streams/Rivers/lakes
< 150m 10
Landform (1st Element)
Bx, I, N, S
Ca, Cm, C1, Ct
Cq
Cs, Cx
E
Fd, Fm
Ff

Fp, Fpb, Fpm

Fps, Fpa, Fpc, Fpo
Fsh, Fsw

Gg

Gm

Gt, Gto, Gty

Gtd, Gtf, Gtl

—
QWUIOU—~NTNWUPROCN R JWIN— WL,

GF

GL

Le, Lt

Lp

Mc

Mct

0, Os

W ]
Landform Type (Multiply by 1st Element Value)

1

2 1.4

3 1.2

4 1.5

5 1.5

6 1.3

7 1.5
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VISUAL QUALITY, cont.

—

Vegetation - CF - tall
Primary Component CF - short
(< 150m) DF/MF
' BS - tall
BS - short
S
G
T
SW/FW
Mud
Rock
ice -
Cultural/Disturbed

e ST Nt W~ B O—~JOOOO

(%]
~

<1p

Vegetative Edge One other vegetation type
within 150m
Two other vegetation types
within 150m
More than two other
vegetation types within
150m

Elevation Province > 300m

S

N

[8 4]
!

STope 7 - 20%
20 - 30%
> 30% 1

OV w

Surface Form Undulating 1
Complex 2
2

-Erosion, Coastal Rapid
Habitats Fowl, Moose 1

Local Relief : 1-6
Specific slope phases are aggregated into six slope
groups. Each group is assigned value: 0 - 7% + Q;
7 -126 +2; 12 - 20% + 3; 20 - 30% + 5; 30 - 45% + 7;
and GT45% + 10. The greatest value difference between
different slope categories located within a radius of
1 km are recorded. The following matrix is employed
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" Very High

VISUAL QUALITY, cont.

SUMMATION RULES

High
Moderate
Low

— e ) W

WO

oLLLL
1

e ]

Cultural

to generate value

0-72
7 - 12%
12 ~ 20%
20 - -30%
30 - 45%
GT 45%
- 50.0
- 37.0
30.0
- 19.0
-1

0.0

0 -7t 7-12%

ST N—O

Tv-13.

differences hetween contacts.

TN = O —

12 - 20%
2

DD ed T et

20 - 30% 30

N O~ NP

GT

45%  45%

—— O =~ NS 0N
O~



OPPORTUNITY/COHSTRAINT MODEL
ECOLOGICAL SENSITIVITY

Consideration Specific Data Class Value Value
(Incidence) (Proximity)
Landform Floodplain (all types) 5
: Tidal Flat 5
Emergent Tidal Flat 5
Vegetation ( < .Zknm) CF 15
: CF, BS 14
CF, S 13
CF, BS, S 14
CF, BS, FW 23 5
CF, S, T 17
CF, S, FW 22 5
DF 12 '
DF, S 16
MF 18
MF, BS 20
MF, S 19
MF, G 21 5
MF, FW 22 5
MF, BS, FW 24 5
BS 7
BS, CF 9
BS, MF 10
BS, S 8
BS, FW 20 o 5.
BS, CF, S 10
BS, CF, FW 22 5
BS, MF, FW 23 5
SU 25
s . 5
S, CF 8
S, DF 11
S, MF 14
S, BS 7
S, SW 20 5
S, G 13
S, T 19
S, FW 20 5
S, CF, BS 9
S, DF, FW 20 5
S, MF, G 15
S, MF, T 17
S, MF, FW 23 5
S, BS, G 10
S, BS, FW 20 5
G 15
G, MF 19
G, S 13
G, FW 24 5
G, S, FU 23 5
T 18
T, CF 20 5
Fu 25
Mud 2
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ECOLOGICAL SENSITIVITY, cont.

Consideration

Vegetation, cont.

Habitat

Land Use

Elevation Province

SUMMATION RULES

Very high sensitivity
High sensitivity
Moderate sensitivity
Low sensitivity

Yery low sensitivity

Water

Specific Data Class

31
24
18

Water
Cul tural

Fowl
Moose
Anadromous Fish
Developed

< .2km

.2 ~ 1km

1 - 2km

> 300m

o less

[V-16
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(Incidence)

SKIP
-5

4
5
4

Value
(Proximity)

5
-5
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OPPORTUNITY/CONSTRAINT MODEL
WATER POLLUTION POTENTIAL

Consideration Specifié Data Class Value Value
(Incidence) (Proximity)

Landform Lake/Pond
< 150m : 10
150 - 500m 5
Stream/River
< 150m : 10
150 ~ 500m 5
Ocean
< 150m 10
150 -~ 500m 5

Vegetation Barren
Wetland (< 150m)

[Sa e

Geology Fine-grained Deposits
Landslide Deposits
Bedrock

MWW

Soil Drainage Very Poor
Poor
Excessively Hell

o

Soil Limitations Severe
for Septic Tanks Moderate

[pSN &

Groundwater < 20 ft. 5

Permafrost High (use wetlands in 2
: Eagle River)

Habitat Fish 5
< 150m
150 - 500m
Fowl 4
< 150m
150 - 500m
"Moose 1

-_— )

-_ N

SUMMATION RULES
Yery Hign Potential 29 - 45

"dign Potential 22 - 28
Moderate Potential 17 - 21
Low Potential 11 - 16
Very Low Potential 0 - 10
Water
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OPPORTUNITY/CONSTRAINT MODEL
FIRE HAZARDS

Consideration Specific Data Class Value Value
(Incidence) (Proximity)
Vegetation CF 40
CF, BS ' 35
CF, S 35
CF, BS, S 35
- CF, BS, FY 30
CF, S, T : 35
CF, S, FU 30
DF 30
DF, S 2H
MF 35
MF, BS 30
MF, S 3
MF, G 30
MF, FW 25
MF, BS, FW 25
BS 15
BS, CF 25
BS, MF 20
BS, S 15
BS, FW or BS, S, FW 10
BS, CF, Fl ' 20
BS, MF, FW 15
SW 0 Co- ot
S 10
S, CF 25
S, DF 20
S, MF 20
S, BS 15
S, SW 5
S, G 15
S, T 10
S, FWor S, G, FW 5
S, CF, BS 20
S, DF, FW 15
S, MF, G 20
S, MF, T 15
S, MF, FuW 15
S, BS, G 15
S, BS, Fu 10
G 20
G, CF 25
G, MF 25
G, S 15
G, FW 10
G, S, FU 15
T 10
T, CF 25
FW 0
Mud/Rock OFF
later SKIP
Cultural SKIP
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FIRE HAZARDS, cont.

Consideration

Slope

SUMMATION RULES

Very high hazard
High hazard
Moderate hazard
Low hazard

Very Tow hazard

Cul tural
Water

Specific Data Class

66

31
16

!

0 - 30%
30 - 45%

> 45%

80
65
45
30
15

tv-2e

Value Value
(Incidence) (Proximity)

10
25
40



CAPABILITY/SUITABILITY MODEL

RECREATION
Consideration Specific Data Class Value Value
(Incidence) (Proximity)
Vegetation BS M
(Primary) SW U
' S L
T , L
W U
Mud - U
Water SKIP
Slope ' 12 - 20% M
. 20 - 45% L
> 45% U
Surface Form Complex M
S0i1 Drainage Poor - Very Poor M
Land Use Park SKIP
Urban Developed U
Residential > 500m M
Visual Quality Very High M T
Moderate M
Very Low L
Ecological Sensitivity Very High L
High M
HWetlands Wetland U
Mass Wasting Highest Known Potential U

SUMMATION RULES

Ratings are scanned within each general category encompassing more than one
factor, and the most severely constraining rating is used to provide the
overall rating for the category. In effect, each general consideration -
landform, soils, water availability, etc., - has a single rating when
summation begins. The following summation procedures are used:

Hign Capability/Suitanility Not EQ M, L or U

Moderate Capability/Suitability LE 61 and ot EQ L or U

Low Capability/Suitability GT 6 Mor LE6 L or ot EQ U
Unsuitable GT 6 LorGE T U

Park

Water
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CAPABILITY/SUTTABILITY

MODEL

CONSERVATION/GPEN SPACE

Consideration

Landform

Ecological Sensitivity

Visual Quality

Wetland

Habitat

Land Use

SUMMATION RULES

Specific Data Class

Fp, Fpb, fpm, Fps, Fpc

Gg
0, Os
W

Very High
High
Moderate

Very High
High
Moderate

Wetland
< 150m from water
> 150m from water

Fowl
Anadromous Fish
Moose

Urban/Developed/Disturbed

Agriculture

Value
(Incidence)

M
M
M

SKIP

H
H
y

H
H

=X

Value
(Proximity)

==

Ratings are scanned within each general consideration and the highest rating
is used to provide the overall rating for the category. The following
summation procedures are used: ‘

High Capability/Suitability GE 1 H
Moderate Capability/Suitabiiity Not EQ H

Low Capability/Suitability

Unsuitable

GE 1 U

1V-23
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CAPABILITY/SUITABILITY MODEL
CONCENTRATED URBANIZATION

Consideration

Landfarm

Slope

Soil Erosion

Soil Drainage

Néter Pollution
Potential

Ecological
Sensitivity

Visual Quality

Land Use

Fire Hazard

Specific Data Class Value Value

(Incidence) (Proximity)

Cg U

Fp, Fpb, Fpm, Fps, Fpc l.
Gg ' J]
Mc L
Mct L
0, Os L
W SKIP
7 -12% M
12 - 20% : M
20 - 30% L
30 - 45% L
> 45% )
Very High L
High L
Moderate M
Poorly M
-Very Poorly - L
Very High L
High M
Moderate M
Very High U
High U
Moderate L
Low M
Very High u
High L
Moderate M
Developed SKIP
Agricul ture L
Very High U
High L
Moderate M
Iv-25



CONCENTRATED URBANIZATIOM, continued

Consideration

Ground Stability

Soil Engineering
Limitations

Seismic Hazards

Floodplain/Coastal
Flooding/Erosion

Groundwater

Permafrost

Wetland

Specific Data Class

Slope Stability

Lowest
Generally Low
Moderate

Mass Wasting

Highest
Moderate to High

Foundation Conditions

Poor :
Fair to Poor

Local Roads

Severe
Moderate

Dwellings with Basements

Severe
Moderate

Small Commercial Buildings

Severe
Moderate

Seismically-Induced Ground

Ground Failure
Very High
High
Moderate

Earthquake Intensity
High Intensity
Knik Fault Zone

100-yr. Floodplain

Coastal Flooding
W/Rapid Erosion

< 20 ft.

High Potential

Wetland

TV »a

Value
(Incidence)

| S e

i
M

M
M

e

Value
(Proximity)
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CONCENTRATED URBANIZATION, continued

SUMMATION RULES

Ratings are scanned within each general category encompassing more than one
factor, and the most severely constraining rating is used to provide the
overall rating for the category. In effect, each general consideration -
landform, soils, water availability, etc., - has a single rating when
summation begins. The following summation procedures are used:

High Capability Not EQ M, L, or U
Moderate Capability LE 8 Mor Not EQ L or U

Low Capability GT 8 Mor LE 8 L or Not EQ U
Incapable GT 8 Lor GE 1 U

Beveloped

Water
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CAPABILITY/SUITABILITY MODEL

GENERAL DEVELOPMENT

Consideration

Landform

Slope

Soil Erosion

Water Pollution
Potential

Ecological
Sensitivity

Visual Quality

Land Use

Fire Hazard

Ground Stability

Specific Data Class

Cg

Fp, Fpb, Fpm, Fps, Fpc
Gg

Mc

Mct

0, Os

W

12 - 20%

20 - 30%
30 - 45%

> 45%

Very High
High

Very High
High
Low to Moderate

Very High
High
Moderate

Very High
High
Developed

Very High
High

Slope Stability
Lowes ¢
~ Generally Low

Mass tasting
Highest
Moderate-High

Foundation Cenditions
Poor

[v-29
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GENERAL DEVELOPHENT, continued

Consideration:

Soil Engineering
Limitations

Seismic Hazards

Floodplain/Coastal -

Flooding/Erosion

Wetland

SUMMATION RULES

Specific Data Class Value Value
(Incidence) (Proximity)

Local Roads
Severe M

Septic Tanks
Severe M

Dwellings without Basements
Severe M

"Sejsmically-Induced
Ground Failure

Very High L
Hign H
100-yr. Floodplain U
Coastal Flooding U
_Wetland U

Ratings are scanned within each general category encompassing more than one
factor, and the most severely constraining rating is used to provide the

overall rating for the category.

In effect, each general consideration -

landform, soils, water availability, etc., - has a single rating when

summation begins.

High Capability

The following summation procedures are used:

A17T not rated or Not £Q M,L,or U

Moderate Capability LE 6 Mor Not EQ L or U

Low Capability
Incapable

- o - - ——

Developed
dater

GT6 MorLE 6 L or Not EQ U

. GT 6 LorGE 1 U

Iv-30
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CAPABILITY/SUITABILITY
ERERGY FACILITY SITING

Consideration

Elevation Province

Slope

Surface Form
Soil Engineering

Limitations

Geology

Flooding

Water Pollution
Potential

Ecological Sensitivity

Land Use

Landform

Seismic Hazards

* Eliminate for water dependent type facilities

MODEL

Specific Data Class

40 - 100m
> 100m

7 - 12%
12 - 20%
> 20%

Undulating
Complex

Local Roads.
Severe

Shallow Excavation
Severe

Sand in Hills

Sand by Lakes

Peat

Lake/Pond Sediments
Silt

Bootlegger Cove Clay
Colluvium

Landslide Deposits

100-yr. Floodplain
Coastal Flooding

Very High

High
Moderate

Very High

High

Moderate
Undisturbed

Urban, Park
Residential < .5km

Water

> lkm from QOcean, Rivar

Valus Value
(Incidence) (Proximity)

= <

¥ A

M

mrTErorrrCE= =

| e ant
*

=r

=

U **

Seismically-Induced Ground

Failure

Very High
High

** Keep for watcr dependent type facilities

[v31
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ENERGY FACILITY SITING, continued

Consideration Specific Data Class Value Value
(Incidence) (Proximity)

Seismic Hazards, cont. Eartﬁquake Intensity
Unknown - Knik Fault Zone U
High Intensities . M

SUMMATION RULES

Ratings are scanned within each general category encompassing more than one
factor and the most severely constraining rating is used to provide the

overall rating for the category. In effect, each general consideration -
landform, soils, water availability, etc., - has a single rating when summation
begins. The following summation procedures are used:

High Capability/Suitability Not EQ M, L, or U

Moderate Capability/Suitability Mot EQ L or U, orLE 6 M
Low Capability/Suitability GT 6 M or Not EQ Lor LES L
Unsuitable GT 6 LorGE1 U

Water

— Iv-32
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CONFLICT MODEL
URBAN RESIDENTIAL/INDUSTRIAL

Consideration Specific Data Class Value Value
(Incidence) (Proximity)

Land Use Residentia](a) (b)
' : - <150m from Industrial‘”
150 - 300m from Industrial
300 - 500m from Industrial
> 500m from Industrial
Industrial 10

O —MPw

(a) Codes 01, 02, 03, 04, 05
(b) Codes 08, 09, 11

SUMMATION RULES

Substantial Conflict 3
2
]
Negligible Conflic 0
Industrial : 10
Study Area .
Water '

Iv-33



CONFLICT MODEL
RESIDENTIAL/COMMERCIAL

Consideration Specific Data Class Value Value
' (Incidence) (Proximity)

Land Use Residentia](a) (b)
B Adjoining Commercial
< 150m from Commercial
150 - 300m from Commercial
> 300m from Commercial
Commercial 10

S—=rnw

(a) Codes 01, 02, 03, 04, 05
(b) Codes 06, 07

SUMMATION RULES

Substantial Conflict 3
2
1
Negiigible Conflict 0
Commercial 10 -
Study Area
Water

n - N
- ! ’ )

My Wa E e .

1y-35



POTENTIAL CONFLICT MODEL
GENERAL DEVELOPMENT SUITABILITY/ECOLOGICALLY SENSITIVE LANDS

Capability/Suitability Rating for General Development

Ecological Sensitivity

Rating : Developed High Moderate low Incapable later

Very High SKIP 10 6 4 1 SKIP
< 200m Distance 9 9 5 3

High SKIp 8 5 2 1 SKIP
< 200m Distance 7 7 4

Moderate SKIP 5 3 2 1 SKIP
< 200m Distance 4 4

Low SK1p 2 2 1 1 SKIP

Very Low SKIP 1 1 1 1 SKIP

Hater : SKIP SKIP SKIP SKIP SKIP SKIP

SUMMATION RULES
Conflict Rating .
Level I (Substantial) 1
Level 11
Level 1II
Level 1V
Level V
Level VI
Level VII
Level VIII
Level IX
Level X
Developed Land
Water

M~ NNWRARPTNDN YOO O

I
i
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Chapter V

Computer Mapping

Introduction
Methodology
Maps, Legends and Statistics
Eagle River
Basic Data
Interpreted Data
Opportunity/Constraint Analyses
Capability/Suitability Analyses
Conflict Analyses
Anchorage Bowl
Basic Data
Interpreted Data
Opportunity/Constraint Analyses
Capability/Suitability Analyses
Conflict Analyses
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V. COMPUTER MAPPING
A. Introduction

The automated data files for the Anchorage Coastal Stu’y were used to
produce a variety of maps for Eagle River and for Anchorage Bowl. The two
types. of computer maps produced for this study were maps of basic data and
maps of modeled outputs. Basic data maps portray information directly from
the data entered into the compufer in the form of manuscript maps, codes,
and expansion matrices; they illustrate select physical and cultural
components of the landscape. Modeled outputs utilize information contained
in the data base, but these data have been manipulated, restructured, and
weighted according to the models outiined in the previous chapter. As
noted previously, some modals also utilize classes of information generated
by separate sub-models. The model. maps illustrate environmental
assessments and evaluations of the region expressed in terms of general
opportunities and constraints, specific land capability and suitability,
and land use conflicts. A few of the maps identified in this section were
produced at a scale of 1:25,000 in a pen plotter format with lines showing
boundaries originally delineated on the manuscript maps. Mnst of the maps
were produced in shaded gray tone symbolism. These maps illustrate basic
and modeled data which are in a grid format rather than the original
polygon format. They were produced on an electrostatic printer, also at a
scale of 1:25,000. A1l maps thus register to the 1:25,000 scale basemaps.
The basic sets of pen plotter maps of landform, vegetation, and slope, pjus
the terrain unit map, were plottad on mylar and overlay and register to

individual 1:25,000 basemaps. The grid gray tone maps register to the

V-1



composite basemap sets at 1:25,000 for Eanle River and Anchorage Bowl.

B. Methodology

Four sets of maps were produced in a pen plotter format on mylar at a
scale of 1:25,000. Onev111ustrates the actual integrated terrain unit
manuscript maps as they were subsequently automated. Used in conjunction
with print-cuts of the terrain unit attribute codes, these maps provide a
simple manual way of determining the environmental characteristics of any
areas within the study area, and are a graphic representation of the
original PIOS files. The other three sets are maps portraying the
configuration of the data for landform, vegetation, and slope which were
originally mapped in the terrain unit manuscript. Data were displayed at a
scale of 1:25,000 and were structured in system map modules, corresponding
to the standard topographic quadrangles of the area.

Fifteen maps illustrating basic environmenfa? conditions in the area
were produced. in a shaded gray tone format. Representing gridded data,
they were produced at a scale of 1:25,000, and were printed on translucent
panels which fitted together to form individual maps illustrating the Eagle
River and the Anchorage B~wl areas. The computer maps which were producad
to illustrate basic environmental conditions in the study area are of two
types - basic data and interpreted data. Basic data maps represent
specific environmental characteristics mapped as part of the data base,
such as landform, geology, and land use. Inferpreted data are those which
are based on evaluations or investigations involving environmental

specialists. Some wers mapped in the data base, such as floodplains,

V-2
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wetlands, or seismic hazards; others were incorporated by means of the soil
expansion matrix, such as drainaye or agricultural capability. Both types

(basic data and interpreted data) typically represent aggregations of the

‘data originally mapped, reflecting interpretive decisions regarding

similarities between closely related environmental characteristics as well
as the display options available with an electrostatic printer,

Thirteen computer maps illustrating the results of the application of
theoretical models to the,original data base were also produced. They
illustrate data transformed and analyzed in a grid cell configuration at
the 1:25,000 scale. All are based on the conceptual models outlined in the
previous chapter of this report, which ware programmed to manipulate the
basic, matrixed, and derived qrid data in the automated system. This
process resulted in the creation of a data file for each model which stored
accumulated values by cells. These values were subsequently grouped into
classes and the computer was used to ganerate grid maps of the ranked and
classed data on an electrostatic printer. As with the basic/interpreted
data maps, all of the modeled data ware portrayed.in an electrostatic gray
tone format at a scale of 1:25,000, and were printed on paper panels which
fitted together to form individual maps illustrating the two study areas.

The maps produced for this study are listed below. These maps are
characterized according to type (terrain unit, basic and interpreted data,
and opportunity/constraint, capability/suitability, and conflict analysis
maps) and format (polyaon plots or grid electrostatic maps'. Statistical
summaries were produced for all of the maps.

Based on 10 modules, a total of 40 polygon plots were produced. Two

V-3



electrostatic maps were produced for each of those listed below, with
exceptions of Permafrost, Visual Quality, and Energy Facility Sitine.

Thus, a total of 53 electrostatic grid maps ware created.

Po]yqon/My‘lar1 Grid/Paper
by Mndyle by Study

Terrain Units X
Basiﬁ“DaQQ

Elevational Province
Landform

Vegetation

Land Use

Slope

Soil

b > >
> PR o< > >

Interpreted Data

Wetlands

Floodplains

Habitats

Septic Suitability

S0il Drainaaqe

Permafrost (Anchorage Bow'?
Agricultural Capability
Seismic Hazards

> D>C2C 2K 2K XK 2 o<

Opportunities and Constraints

Soil Erosion Potential
Ecological Sensitivity
Water Pollution Potential
Visual Quality (Eagle River)
Fire Hazards

> O > > X

Capahility/Suitability

Recreation

Conservation/Cpen Space

Concentrated Urhanization

General Deveiopment ,
Eneray Facility Siting (Anchorage Bowl)

> > D€ > X

V-4
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Conflicts

Urban Residential/Industrial
Residential/Commercial

General Development Suitability/
Ecologically Sensitive Lands

1

2

10 Mndyles: Anchorage (A-8) NE
NW

SE
SH
(B-7) NE
NW
SE
SW

Tyonek (A-1) NE

Fire Island Composite

2 Study Areas:

Eagle River

Anchorage Bowl (includes Fire Island)

V-5
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C. Maps, Legends, and Statistics

Earh of the maps produced for the Anchorage Crastal Study was
accompanied by a legend and statistics sheet describing the map symbolism
and the areal extent of the mapped phenomena. A typéd sheet for each of
the maps is included at the end of this chapter. As indicated earlier,
most maps were prnduced in an electrostatic gray tone format. The aray
tones and their corresponding alpha symbels are illustrated in Figure V-1.
An alpha symbol was used on each of the legend and statistics sheets to
express the map pattern for each class of data on a given gray tone map.
The aray tone maps are desiqned to aggregate the information which they

convey. Those produced for the study area display data in twelve classes

or less. When viawed from a distance, the data displayed on the gray tone

maps appear to grade from white through shades of gray to black. Some of

the maps portray gqualitative data, others quantitative data. In general,

the basic data maps are gqualitative in nature, focusing on type rather than

rating. However, where appropriate, the gray tone hierarchy was used to
give a visual impression of importance or severity. Tﬁe modeled maps are
generally quantitative in nature, typically involving the ranking of areas
within the region for their capability for specific types of land use. On
most of the maps, the gray tone symbolism was selected to portray the
rankine, In general, the sequence of light to dark was used to represent
the sequence from high to low capability. The map illustrating
consarvation capability, for example, display ranked data in four classes
from high to unsuitable. It, 1ike most of the other maps, displays water

as 4 separate data class. The codes portrayed on the polygon plots are

V-6
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those contained in the data classification system in Chapter I. Thus, a
landform polygon wth a code of 1653000000000 would be "icwland glacial
til1"; a vegetation polygon with a code of 2112 would be "closed coniferous
forest, white spruce, short stands, with low willow rezin birches"; and a

land use polygon with code 06 would be a commerical land use.

V-7



FIGURE V-1

DATA MAP GRID SYMBOLS

. BLANK
SYMBOL * A
SYMBOL C
] SYMBOL D
. SYMBOL F
SYMBOL K
. SYMBOL M
22 SYMBOL ©
SYMBOL P
SYMBOL S
SYMBOL T
723 SYMBOL X
symBoL Z
V-8
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Eagle River
Map Legends and Statistics

Basic Data

Interpreted Data
Opportunity/Constraint Analyses
Capability/Suitability Analyses
Conflict Analyses

V-9
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EAGLE RIVER
BASIC DATA“MAP LEGEND/STATISTICS
ELEVATION PROVINCE

Class Synbol
0 - 40m C

40 - 100m F
100 - 300m P

> 300m - T
Water : Blank

Area - ha Area -~ %
2279.30 10.96%
3637.24 17.50%
7510.39 36.12%
3464.95 16.67%
3897.84 18.75%



EAGLE RIVER |
BASIC DATA MAP LEGEND/STATISTICS

LANDFORM (PRIMARY)

Class Symbol
Bedrock Z
Colluvial Deposits >C
Eolian Deposits D
Fluvial Deposits F
G]aci‘é] Deposits K
Glaciofluvial/glacio-lacustrine

Deposits M
Lacustrine Deposits P
Marine Deposits o S
Organic Deposits : T
Man-made Landforms | 3 X
Hater ' Blank

LV 2]

Area - ha

819.46
116.71

2775.79
8211.28

3521.15
541.57

820.08

85.84

3897.84

L.

" 13.35%

Area - %

3.94%
0.56%

39.50%

16.94%
2.61%
3.94%
0.41%

18.75%



EAGLE RIVER

BASIC DATA MAP LEGEND/STATISTICS

VEGETATION (PRIMARY)

Class
Coniferous Forest
Mixed Forest
Deciduous Forest
Black Spruce Forest
Wetland

Shrub

Grassland

Tundra

Barren, Snow and Ice
Dis turbed |

Water

o v-13

Symbol

A
X

Blank

Area - ha Area - %
3773.72 18.15%
6103.65 29.36%
2.47 0.02%
1557.41 7.49%
927.53 ' 4.46@
1391.29 6.69%
53.11 0.26%
765.12 3.68%
120.42 0.58%
2195.93 10.56%
3897.84> "18.75¢



EAGLE RIVER l
BASIC DATA MAP LEGEND/STATISTICS
LAND USE

|
Class  symbol Area-ha Area=tt
Residential 0 2163.82 10.41%
Commercial/Institutional - 7 P 161.79 O..78%'
Industrial T _—- -
Extractive 7 108.07 0.52% ‘
Transportation - S 305.68 1.47% l
Park | X 947.29 4.56%
Agriculture F 15.44 0.07% '
Vacant Disturbed C 65.46 0.31% '
Non-developed A | 13124 .34 63.13%
Hater - | Blank . 7.8 1875 ]

v-14
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EAGLE RIVER
BASIC DATA MAP LEGEND/STATISTICS

SLOPE

0 - 3% C
3-7% _ D

7 - 12%: | K
12 - 20% . 0
20 - 30% p
30 - 45% T
> 45% 4
Water “Blank

Area - ha Area - %
4060.25 19.53%
3293.28 15.84%
1879.76 | 9.04%
2113.80 10.17%
2369.46 11.40%

1 1285.69 6.18%
1889.64 '9.09%
3897 .84 18.75%



EAGLE RIVER

BASIC DATA MAP LEGEND/STATISTICS

GEOLOGY

CQlass

ATluvium

Sand

'Peat, Lake or Pond Sediments
Sth, Bootlegger Cove Clay
G1é¢ia]/mofaina]/mariné deposits
Colluvium

Landslide Deposits

Bedrock

MWWQFHI

Nager

~I

Blank

Area - ha

6736.62

729.92

863.31
3615.63
3258.70

1687.71

3897.84

ﬂ
Tomg am

Area ~ ¢

32 .'40%|

3.51%

4.15%'

17.39%
15.68%

18.75%'

- ek s E W



EAGLE RIVER

BASIC DATA MAP LEGEND/STATISTICS

SOIL

Class

Sandy Loam

Silt Loam

Gravelly/stony Silt Loam

Mucky Silt Loan

Peat

Riverwash, Gravel Pits
Rock Outcrops
Cryaquents/Cryorthents
Urban

Fire Island

Water

Symbol
C
D

K

p

A
A
Blank

Area - ha Area - %
69.78 0.349
'14618.14 70.31%
663.84 3.19%
6.79 0.03%
500. 20 2.41%
167.97 0.81%
865.16 4.16%
13897:84  -18.75%



EAGLE RIVER

IMTERPRETED DATA MAP LEGEMD/STATISTICS

WETLANDS

Class

Patterned Cpen Complex
Non—pattefned Elongated Complex
Lakeside Bog

01d River Terrace Comﬁ]ex
Concentric Closed Complex
Forested Closed Basin Bog/swamp

'Non—forested Bog or Vet Meadow

Large Freshwater Marsh/Coastal Wetland

Non-wetland

Water

Symbol
D

F
K

Blank

Area - ha Area - "

560,72 2.70%
35.20 o.ml
713.86  3.43%
6.18 0.03%
59.28 0.29%
12.97 0.06%
1 627.41 3.02%
14876.27 71.56%
3897.84 18.75%



EAGLE RIVER

INTERPRETED DATA MAP LEGERD/STATISTICS

FLOODPLAINS

Class

No Flooding
100-yr. Floodplain
Coastal Flooding

Coastal Flooding with Slow
to Moderate Coastal Erosiecn

Coastal Flooding wlth Rapad
Coastal Erosion

Water

v-19

Symbol

- o =

L

Blank

Area - ha Area - %
14463.14 69.57%
1152.31 5.54%
1259.76 6.06%
- 16.73 | 0.08%

3897.84 18.75%



EAGLE RIVER

INTERPRETED DATA MAP LEGEND/STATISTICS

HABI TATS

Class

| Fish

Fowl

Moose

Fish + Moose

Fowl + Moose

Fish + Fowl + Moose
No Habitat

Mater

¥-20

Symbol Area - ha
D 51.87
F -
K 7526.44
P 36.43
s 804. 64
8644.79
Blank ‘ 3725.55

36.20%
0.18%
3.87%

41.58%

17.92%
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EAGLE RIVER
INTERPRETED DATA MAP LEGEND/STATISTICS
SEPTIC SUITABILITY

Class . Symbol.
Severe limitations T
Hoderate limitations | K
S1ight ]im{tations C
Not rated X
Hater Blank

v-21

Area - ha Area - 7
14840.45 71.383
810.20 3.90%
21243 1.02%
1028.80 4.95%
3897.84 18.75%



EAGLE RIVER

INTERPRETED DATA MAP LEGEND/STATISTICS

SOIL DRAINAGE

Class

Very poorly drained

Poorly drained

Somewhat poorly drained
roderately well drained

Well drained

Somewhat excessively drained
Excessively drained

Not rated

Water

V.22

Symbo]

Blank

Area - ha

500.20

313.70

11952.27

3897.84



EAGLE RIVER

INTERPRETED DATA MAP LEGEND/STATISTICS
AGRICULTURAL CAPABILITY (SOILS)

Class : Symbol Area - ha Area - %
Class II | c 238.37 1.15%
Class 111 | D 1582.11 7.61%
Class IV P 11546.55 55.53%
Class V . XK -——— ---
Class VI | | p 1327.69 6.39"
Class VII | s 1164.04 . 5.60%
Class VIII z —— ———
Not Rated X 1033.13 4.97%
Water | BIANY 3897.84 18.75¢%
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EACLE QIVER

INTERPRETED DATA 4AP LEGEND/STATISTICS
SEISMIC HAZARDS

‘Ciass' ) _ Symbol

Area - ha
Low- moderate]y Tow ground
faxlure susceptibility
ﬁ Unknown surface rupture potential c 5657.80
»»»»» « Lower earthquake intensities D 3895.37
' H1gher earthquake intensities ¥ 4593.18
Moderate groung failure susceptibility
Unknown surface rupture potential K 904.68
Lower earthquake.intensities 1 1533.32
Higher earthquake intensities 0 296.41
High-very high ground fa11ure
susceptibility
nknown surface rupture potential S -—-
ower earthquake intensities T 3.88
jgher earthquake intensities ra ---
3899.08
BLANK

V-24

Area ~ %

27.21%
18.74%
22.09%

— =4
F SN
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RO
U LR

0.05%

18.75%



EAGLE RIVER

OPPORTUNITY/CONSTRAINT 14AP LEGEND/STATISTICS

SOIL EROSION POTENTIAL

Class

Very Low Soil Erosion
Low Soil Erosion
Moderate SoiT Erosion

High Soil Erosion

‘Very High Soil Erosion

Not Rated

Water

v-25

Symbal

Blank

Area - ha Area - %
2918.44 14.04%
4982 .84 23.97%
4291.83 20.642
1277.67 6.14%
1887.78 9.08%
1533.32 7.385
3897.84 18.75%



EAGLE RIVER '
OPPORTUNLTY/ CONSTRATNT MAP. LEGEND/STATISTICS |
ECOLOGICAL SENSITIVITY

Class - Symbol Area - ha Area - %
Very Low Ecological Sensitivity c  2628.82 12.60%
Low Ecological Sensﬁiﬁvity  F 5757.22 | 27 .69%
Moderate Eco]ogica]'::;S(ensitivi.ty P 5786.86 27.84%
High Ecological Sensitivity T 2052.67 9 877
Very 'High Ecological Sensitivity Z 666.31 3.21%

Water Blank 3897.84 18.75%
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EAGLE RIVER
OPPORTUNITY/CONSTRAINT MAP LEGEND/STATISTICS
WATER POLLUTION POTENTIAL

COass Symbol Area - ha Area - %
“Very Low Potential c 8080.37 38.87%
Low Potential . F 5310.75 25.54%
Moderate Potential p 1716.73 8.26%
High Potential ' T 1517.88 7.30%
Very High Potential Z . 438.44 2.11%
Water ~ Blank 3725.55 17.92%



EAGLE RIVER

OPPORTUMITY/CONSTRAINT MAP LEGLND/STATISTICS

YISUAL QUALITY

Class

Very low Visual Quality
Low Visual Quality
Moderate Visual Quality
High Visual Quality
Very High Visual Quality

Cul tural Features

#-28

Symbol
C
r
p

Area - ha Arsa - 7
3830.53 18.43%
3368.00 16.20%
7853.74 37.78%
3025.27 14.552

516.25 2.482
2195.93 10.56%



EAGLE RIVER

OPPORTUNITY/CONSTRAINT MAP LEGEND/STATISTICS

FIRE HAZARDS

Class

Very Low Hazard‘
Low Hazard
Moderate Hazard
High Hazard

Very High Hazard

Cultural Features

Water

Y-29

Symbol

Z
b

Blank

Area - ha Area - %
120.42 0.58%

. 2773.94 13.34%
8781.88 42.24%
1722.90 8.29%
1296.81 6.24%
2195.93 10.56%
3897.84 18.75%



EAGLE RIVER l

CAPABILITY/SULTABILITY MAP LEGEND/STATISTICS
RECREATION : ‘ I

Class Symbol Area - ha Area J
High Capability/Suitability Z 650.26 3.13%.
Moderate Capability/Suitability p 1385.73 6.66%
Low Capability/Suitability F 7328.21 35.25%
Unsuitable | o 6580.39 31.65%'
Park A 947.29 4.56%
Water Blank 3897.84 18.75%'

V-30
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EAGLE RIVER
CAPABILITY/SUITABILITY MAP LEGEND/STATISTICS
CONSERVATION '

Class | Symbol
High Capability/Suitability _ 7
Moderate Capability/Suitability p
Low Capability/Suitability F
Unsuitable : C
Water Blank

V-31

Area - %

Area - ha
5427 .46 26.11%
7213.97 34.70%
482.91 2.32%
3767.54 18.12%
3897.84

18.75%
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EAGLE
CAPAB/SUITABILITY MAP LEGEND/STATISTICS
CONCEED URBANIZATION

”

High Caity/Suitability z - I
Moderatiability/Suitability P - -
Low Capity/Suitability F 7961.80 38.30%
Unsuitab C ~ 5243.44 25.22%'
Developet A 3686.64 17.73%'
Water Blank 3897.84 18.75%

-2 i
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EAGLE RIVER N
CAPABILITY/SUITABILITY MAP LEGEND/STATISTICS
GENERAL DEVELOPMENT

Class symbol
High Capability/Suitability z
Moderate Capability/Suitability P
Low Capability/Suitability F
Unsuitable C
Developed A
Water Blank

Area - ha Area - %
208.10 1.00%
3489.04 16.78%
4667.90 22.45%
4824.75 23.21%
3702.09 17.81%
3897.84 118.75%



il |

EAGLE RIVER '
CONFLICT MAP LEGEND/STATISTICS
URBAN RESIDEMTIAL/INDUSTRIAL

Class Symbol Area - ha Area -

"

Conflict Rating

Level I (Substantiaf) yA 54.96 0
Level II S 80.90 0.39%
Level 111 P 200.70 0.97¢
Level IV (Negligible) F 1827.27 8.79%
Industrial A 193.89 O.93‘7|
Study Area C 14534.16 69.91%
Water Blank 3897.84 18.757:.

v-34
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EAGLE RIVER

CONFLICT MAP LEGEND/STATISTICS
RESTDENTIAL/COMMERCIAL

Class

Conflict Rating

Level I (Substantial)
Level II
Level III
Level IV (Negligible)
Commercial
Study Area

Water

V-35

M ToW» N

Blank

Area ~ ha

Area ~ %

122.27 0.59%
132.15 0.64%
213.66 1.03%
1695.73 8.16%
161.79 0.78%
14566.28 70.05%
3897.84 18.75%



EAGLE RIVER

POTENTIAL CONFLICT MAP LEGEND/STATISTICS
GEMERAL. DEVELOPMENT SUITABILITY/ECOLOGICALLY SENSITIVE LANDS

Class

Potential Conflict Rating

Level 1 (Substantial)
Level 11

Level III

Level IV

Level V

LE‘VE-I VI :

Level VII

Level VIII

Level IX

Level X (Negligible)

Developed Land

Water

V-38

Symbel

OO M ARITO VLN

>

Blank

Area - ha Area - %
15.44 0.07%
1371.53 6.60%
471.17 2.27%
303.82 1.46%
4033.70 19.40%
6994 .13 33.644%
3702.09 17.81%
3897.84 18.75%
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Anchorage Bowl
Map lLegends and Statislics

Basic Data

Interpreted Data
Opportunity/Constraint Analyses
Capability/Suitability Analyses
Conflict Analyses

v-37
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ANCHORAGE BOWL

BASIC DATA MAP LEGEND/STATISTICS
ELEVATION PROVINCE

Class

0 - 40m

40 - 100m
100 - 300m
> 300m

Hater

V-39

P
T

Blank

Area - ha Area - %
13206.48 34.32%
9302,46 24.18%
4795.73 12.46%
3303.16 8.597%
7868.56 20.45%
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ANCHORAGE BOWL
BASIC DATA MAP LEGEND/STATISTICS
LANDFORM (PRIMARY)

-

Class Symbol Area - ha Area - l

Bedrock Z- 305.68 0.79%
276.03 Q.72

Coll uvi_a] Deposits c |
Eolian Deposits D 1279.52 ' _3.331
Fluvial Deposits F 1129.46  2.94%
Glacial Deposits K 4171.41 10,847
Glaciofluvial/glacic-lacustrine .
Deposits M 12499.41 32.48‘%’
Lacustrine Deposits p | 310.62 0.81%_
Marine Deposits S 8380.49 21.7 %l
Organic Deposits T 2255.21° 5-35%|
Man-made Landforms X e R
s ter f — 7868.56 - 20.45%l

V- 40
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ANCHORAGE BOML

BASIC DATA MAP LEGEND/STATISTICS

VEGETATION (PRIMARY)

Class

Coniferous Forest
Mixed Forest
Deciduous Forest
Black Spruce Forest
Wetland

Shrub

Grassland

Tundra

Barren, Snow and Ice
Dis turbed |

Water

Blank

Area - ha Area - ¢
6350.67 16.50%
2058.22' 5.35%

15.44 0.047%
2649.82 6.89°
2712.19 7m0§’
2789.38 7.25°

175.99 0.46%
219.84 0.57%
2525.08 6.56"

11111.20 28 .88

7868.56 ~  20.45°



i

ANCHORAGE BOWL o =
BASIC DATA MAP LEGEND/STATISTICS
LAND USE _
L
Class | Symbol Area-ha Area-% I
Residential 0 7676.50 19.95%
Commercial/Institutional P 4763.00 12.38%
Industrial T 841.07 2.19% @&
Extractive Z 349.52 0.9,1‘:1’:
Transportation S 1372.15 3.57% ‘
Park K 1551.23 4.03%
Agricul ture F | 38.91 0.10% i
Vacant Disturbed c 870.72 2.26% l
Non-developed - A 13144.73 34.16%
Water : | B)ank 7868.56 - 20.45% l



ANCHORAGE BOML |
BASIC DATA MAP LEGEND/STATISTICS
SLOPE

Class

0 - 3%
3~ 7%
7 - 12%

12 - 20%

20 - 30%
30 - 45%
> 45%

Water

c
D
K
0
b
T
7

Blank

Area - ha Area - %
18336.91 47.€5%
4799 .44 12.47%
2999.34 7.80%
2237.92 5.82%
726.21 1.89%

© 548.37 1.42%
959,64 2.49%
7868.56 20.45%



ANCHORAGE BONL
BASIC DATA MAP LEGEND/STATISTICS
GEOLOGY :

Qass

Alluvium

Sand

Peat, Lake or Pond Sediments
Silt, Bootlegger Cove Clay
G]acia]/moraina}/mariné deposits
Colluvium

Landslide Deposits

Bedrock

Man-made Fill

Water

Symbol

JA
X
B81ank

10786.
2121.
4201.
4173.
5864
2186.

241
839.
188.
7868.

Area - ha

38
21
05
20

.68

05

.45

85
96
56

hrea - %

e

||

1
28. O4%l

5.51%

10.92J|
10 .86%"

15.24%

5.68%'
0. 53%"
2.18%

o.49%|
20.45%'
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ANCHORAGE BOML

SASIC DATA MAP LEGEND/STATISTICS

SOIL

Class

Sandy Loam

Silt Loam ‘
Gravelly/stony Silt Loam
Mucky Silt Loan

Peat

- Riverwash, Gravel Pits

Rock Outcrops -
Cryaquents/Cryorthents
Urban

Fire Island

Hater

Symbol

C
D
K
0
P

A
A
Blank

Area ~ ha Area - %
177.85 0.46%
11919.55 30.98%
1289.40 3.35%
723.13 1.88%
2531.25 6.58%
411.27 1.07%
198.84 0.52%
3565.00 9.26%
9791.54 25.45%
7868.56°  .20.45%



ARCBONL

INTD DATA MAP LEGEND/STATIS

WET

Cla

PatOpen Complex

Nonnied Elongated Complex
Lakeg

Old rerrace Comélex

Conc Closed Complex
Forelosed Basin Bog/swamp

Non-:d Bog or Wet Meadow

Largwater Marsh/Coastal Wetland

Non-{

Wate;

V-46

TICS

Symbol
D

F

K

M

p

~N

Blank

Area - ha

1215.92

1877.17

161.79

430.42
61.75
3119.14
24041.564
7868.56

Area - %l

3.16% g
4.10%

0.42%I

1.12% II
0.16% _

8.11% I!

- 62.48% l

20.45%

- i
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ANCHORAGE BOML

INTERPRETED DATA MAP LEGEND/STATISTICS

FLOODPLAINS

Class

No Flooding
100-yr. Floodplain
Coastal Flooding

Coastal Flooding with Slow
to Moderate Coastal Erosion

Coastal Flooding with Rapid
Coastal Erosion

Hater

Symbol -

Blank

Area - ha

26680.96

590.98
2655.99
-669.40

10.50

Area - ¢

69.36%

1.507

6.90%

0.03%
20.45%



ANCHORAGE BOWL l
INTERPRETED DATA MAP LEGEND/STATISTICS
HAB I TATS i
Class Symbol Area - ha Area - %l
Fish 0 60.52 0.16% '
Fowl ' F 4160.91 10.82%
Moose K 857.75 2.23% '
Fish + Moose | : p -—- R .
Fowl + Moose s 77.81 0.20%
Fish + Fowl + Moose T 4.32 0.01%
No Habitat A 25707.12 66.81%
Water - Blank 7607.96 19.77%

]
}

<

V-43
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ANCHORAGE BOUL

INTERPRETED DATA MAP LEGEND/STATISTICS

SEPTIC SUITABILITY

Class

Severe limitations

Moderate limitations

Slight 1imitations

Not rated

Nater_

V-49

Symbol

Blank

Area - ha Area - ;
13584.41 35.31%
2820.25 7.337
290.24 0.757
113912.93 .15
7868.56 20.45



ANCHORAGE BOML

INTERPRETED DATA MAP LEGEND/STATISTICS

SOIL DRAINAGE

Class

Very poorly drained

Pooriy drained

Somewhat poorly drained
Moderately well drained

Well draiﬁed

Somgwhat excessively drained
Excessively drained

Not rated

Vater

V=50

Symbol

K

Blank

Area - ha

2531.25

5212.56

324.82

999.16

10292.93

651.49

770.06

9825.51

7368.55

Area - ¥

6.58%

13.55%

0.84%

2.60%

26.75%

1.69%

2.00%

25.58%

20.465%

I
~
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ANCRORAGE BOUL
INTERPRETED DATA MAP LEGEHD/STATISTICS
PERMAFROST

Class 57mbol_

Moderate Potential ) K

High Potential T

Unassessed Potential c

Water Blank
V-51

Area - ha Area - %
23666.19 61.51%
6341.64 18.04%
7868.56

20.45%



ANCHORAGE BOWL

INTERPRETED DATA MAP LEGEMD/STATISTICS

AGRICULTURAL CAPABILITY (SOILS)

Class

Class II
Class III
Class IV
Class V
Class VI
Class VII
Class VIII
Not Rated

Water

Symbo]

BLANK

V- 52

Area - ha

2278 .68
1309.78
8999.25
219.84
3833.62

13966.66

7868.56

-

L]

Area - :'

5.92%
3.41%

23.39% l



ANCHORAGE BOUIL
INTERPRETED DATA MAP LEGEND/STATISTICS
SEISMIC HAZARDS

”C1ass .

Low-moderately low ground
failure susceptibility

Unknown surface rupture potential
Lower earthquake intensities
Higher earthquake intensities

Moderate ground failure susceptibility
Unknown surface rupture potential
Lower earthquake.intensities
Higher earthquake intensities

High-very high ground failure
susceptibility '

Unknown surface rupture potential
Lower earthquake intensities
Higher earthquake-intensities

Water

Symbol Area - ha Area - %
C 3643.98 9.48%
n 3728.64 9.69%
F 10267 .04 26.69% -
K 590.36 1.53%
1 455.74 1.18%
0 9763.13 25.38%
S 80.90 0.21%
T — ---
7 2052.67 57349 -
BLANK 7888.93 20.50%



ANCHORAGE BOMWL
OPPORTUNITY/CONSTRAINT MAP LEGEND/STATISTICS
SOIL EROSION POTENTIAL

o .

Class Symbol Area - ha Area - %
Very Low Soil Erosion c 4947 .03 12.86% I
Low Soil Erosion F 5780.69 15.02%
Moderate Soil Eresion p 2203.34 5.73%
High SoiT Erosion T 448,94 1.17%
Yery High Soil Erosion VA 894 .80 2.32%
Not Rated X 16333.03 42455 l
Water Bland 7868.56 20.45% l
v-54 '
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ANCHORAGE BOWL o
OPPORTUNITY/CONSTRAINT MAP LEGEND/STATISTICS

ECOLOGICAL SENSITIVITY

gggggi Symbol.
Very L.ow Ecological Sensitivity -C
Low Ecological Sensitivity F
Moderate Ecological Sensitivity p
High Ecological Sensitivity T
Very High Ecological Sensitivity VA
Water - Blank
V- 33

Area - ha Area - 7
14327.91 37.2:%
10751.18 27.94%
3565.62 9.27%
1661.15 4.3z

301.97 0.7¢%
7868.56 20.43%



ANCHORAGE BOWL '
OPPORTUNITY/CONSTRAINT MAP LEGEND/STATISTICS
WATER POLLUTION POTENTIAL .

Very Low Potential c

Low Potential ' F

Moderate Potential P

High Potential , T

Very High Potential VA

Water | Blank
V-36

Area - ha Area - Z
19278.02 50.10% l
' 4249.84 11.05%
3437.79 8.93%
3083.94 8.02%
818.84 2.13%
19.77% I

7607.96
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ANCHORAGE BOWL
OPPORTUNITY/CONSTRAINT MAP LEGEMD/STATISTICS
FIRE HAZARDS

Class ’ Symbol Area - ha Area - %
Very Low Hazard c 2525.08 © 6.56%
Low Hazard F 5818.36 15.12%
Moderate Hazard P 9932.95 25.82%
High Hazard : T | 1045.48 2.72%
Very High Hazard : z 174.76 0.45%
Cultural Features | X 11111.20 28.88%
Water Blank 7868.56 20.45% .
V-57



ANCHORAGE BOWML
CAPABILITY/SUITABILITY MAP LEGEMD/STATISTICS

fuae

RECREATION

C_l_a_s_é_ ‘ ﬁm@l Area - ha Area -

High Capability/Suitability z 2407.75 6.26%

Moderate Capability/Suitability P 3104.54 8.07%

Low Capability/Suitability F 2378.72 6.18%
Unsuitable " c 21165.19 55,017

Park , o | A 1551.23 4.03%

Water . Blank 7868.56 20.457%



ANCHORAGE BOWL . .
CAPABILITY/SULTABILITY MAP LEGEND/STATISTICS
CONSERVATION

Class Syibol
High Capabi]ity/Suitabf]ity, Z
Moderate Capability/Suitability p
Low Capability/Suitability F
Unsuitable C
Water ‘ Blank

V-39

Area - ha Area - %
4031.23 '10.48%
2948.70 7.66%
6164.79 16.025

17463.11 45.39%

. 7868.56 . 20.45%



ANCHORAGE BOWL

CAPABILITY/SUITABILITY MAP LEGEND/STATISTICS | l
CONCENTRATED URBANIZATION ' '

Glass Symbol \ Area - ha Area - %
High Capability/Suitability Z --- ——-
Moderate Cababmty/suitabmty P 206.25 0.54% '
Low Capability/Suitability F 7596.23 19.74%
Unsuitable | c 6251.86 16.25% I
Developed A 16553.49 43.02% l
Water B1ank 7868.56 20.45%

aas S NN S EE S 0 G

V-60
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ANCHORAGE BOWL

CAPABILITY/SUITABILITY MAP LEGEND/STATISTICS
GENERAL DEVELOPHENT

Class Symbol Area - ha Area - %
High Capability/Suitability Vi 1511.09 3.937%
Moderate Capability/Suitability P - 4517.23 11.74%
Low Capability/Suitability F 1957.57 5.09%
Unsuitable C 6029.55 15.67%
Developed A 16592.39 43,12~
Water Blank 7868.56 20.45%
V- 61



ANCHORAGE BOWL
CAPABILITY/SUITABILITY MAP LEGEND/STATISTICS

ENERGY FACILITY SITING ‘ ' l

Class | Symbol Area - ha Area - 3%
High Capability/Suitability JA “-- ===
Moderate Capability/Suitability P 1029.42 2.68% '
Low Capability/Suitability ~ F 1199.24 3.12% I
Unsuitable | C . 28379.17 73.75%4
Water Blank 7868.56 20.451 |

V-62



ANCHORAGE B0L
CONFLLICT MAP LEGEND/STATISTICS
URBAN RESIDENTIAL/INDUSTRIAL

Class

Conflict Rating

Level 1 (Substantial)
Level 11
Level III
Level IV (Negligible)

Industrial

Study Area

Water

V-63.

Symbol

TITO O N

p =

Blank

" Area -

Area - ha
626.79 1.63%
647.17 1.68%
1081.91 2.81%
5320.63 13.83%
2232.98 5.80%
20698.35 53.80%
7868.56 20.45%



CONFLICT MAP LEGEND/STATISTICS
RESIDENTIAL/COMMERCIAL

Class | Symbol Area - ha - Area - %

ANCHORAGE BOWL l

Conflict Rating

Level I (Substantial) Z 1114 .64 2.90%
Level II 5 1198.62 3.12%
Level II1I p 1708.70 4.44%
Level IV (Negligible) F 3654.54 - 9.50%
Commercial A 4763.00 12.38%
Study Area C 18168.33 47 .21%
Water Blank 7868.56 20.45%

V-64



ANCHORAGE BOWL

POTENTIAL CONFLICT MAP LEGEND/STATISTICS R
GENERAL DEVELOPMENT SUITABILITY/ECOLOGICALLY SENSTTEVE LANDS

Class

Potential Conflict Rating

Level I (Substantial)
Level. 11

Level III

Level IV

Level V

Level VI

Level VII

Level VIII

Level IX

Level X (Negligible)

Developed Land

Water

V-65

Symbol

> OOMMxIZTO TV

Blank

Area - ha Area - %
4.32 0.01%
59.28 0.15%
1065.86 2.77%
876.89 2.28%
35.20 0.09%
3190.77 8.29%
8783.12 22.83%
16592.39 43.13%
7868.56 20.45%
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ANCHORAGE ITUM
COLLATERAL DATA

ANCHORAGE BOWL (IKCLUDING FIRE ISLAND)

Series: Geotechnical Hazards Assessment & District Coastal Management Program

101 Geotechnical Hazards Assessment:  Croundwater, lcings, and Permafrost
Mylar 1:25,000
Municipality of Anchorage 3-79
Comments: Reference only
Plate 5A

102 Geotechnical Hazards Assessment: Seismically Induced Ground. Failure
- Mylar 1:25,000 :

Mun1c1pa11ty of Anchorage 3- 79
Comments: Plate 2A

103 Geotechnical Hazards Assessment: Tectonic tHazards and Maximum Expectable
: Earthquake Intensities
Mylar 1:25,000
Municipality of Anchorage 3-79
Comments: Plate 1A

104 Geotechnical Hazards Assessment: Mass Wasting
Mylar 1:25,000
Municipality of Anchorage 3-79
Comments: Plate 3A

105 100-Year Floodplain and Inland Exteant of Coastal Flooding
Mylar 1:25,000

Municipality of Anchorage, District Coastal Management Program (DCMP) 12-77

106 Coastal Habitats
Mylar 1:25,000
Municipality of Anchorage, DCMP 12-77

107 Geotechnical Hazards Assessment: Coastal Erosion, Flooding and Wind
Mylar 1:25,000

Municipality of Anchorage 3-79
Comments: Plate 4A

108 Soils
Mylar 1:25,000
Municipality of Anchorage

109 Lakes and Streams
Mylar 1:25,000
Municipality of Anchorage DCMP 12-77



110

111

112

113

(Base Map)
Mylar 1:25,000 (lm x 1l.1lm)
Municipality of Anchorage DCMP 12-77

(Colored map, incomplete)
Mylar 1:25,000
Municipality of Anchorage DCMP 12-77

Slope Stability
Mylar 1:25,000
Munlc1pa11ty of Anchorage DCMP 12-77

Comments: Slope Stability, Area of Potential Ldlge Landslides, Earthquake Deb

Foundation Conditions
Mylar 1:25,000 ‘
Municipality of Anchorage DCMP 12-77

Gepneral |

114

115

116

117

118

119

Fire Island Base Map
Mylar, Scale Unknown (v1:12,0007)
Source Unknown

South Anchorage Area, Soils
Delin=ations on Photo, Scale Unknown
Source Unknowa _ )
Comments: Supplementary interpretations for area south and east of DCMP
Geology (?7) - Unlabeled Delineations

Blueline, Scale Unknown (Nl 62,5007)
Source Unknown

Soil Interpretations — Residential Suitability
Blueline with Crayon, 1:25,000

‘Municipality of Anchorage, DCMP, 12-77

Comments: DCMP soils map cclored according to SCS interpretations for
dwellings with basements and dwellings without basemants

Parcel Map, Portion of Anchorage
Mylar, Scale Unknown
Source Unknown

Land Ownership and Zoning

Paper (princed color), 1:25,000

Municipalicy of Anchorage, 80

Comments: Exact study area boundaries,



120

121.

122

123

Wetlands
Blackline, 1:25,000
Municipality of Anchorage 8-80

Comments: Wetland type and number referring to "Municipality of Anchoraoe

Wetland Study: Classification of Wetlands: 8-80

Anchorage Coastal Resource Atlas
Bound Paper Color Maps 1:25,000
Municipality of Anchorage/Stuart Allen 1980
Comments: Atlas of maps for Anchorage Bowl acea of:
a. Land Use
b. Wildlife Habitats
c. Surficial Geology
d. Seismically-—-Induced Grnund Failure
e. Land Ownexrship and Zoniag
f. Floodplains and Wetlands
'g. Mass Wasting
h. Foundation and Excavation Conditious
i. Slope and Wind
i. Coastal Management Zone: Preservation
k. - Coastal Managewent Zoove: Consetvation and Utlllzatlon

Base Maps ~ USGS 7.5' Quads

Paper 1:25,000

USGS - Municipality of Anchorage

Comments: Anchorage (A-8) SW, NW, SE, NBE; Tyonek (A-1) NW, NE. No Tycon
1:25,000 SW, SE coverage available

Natural Color Aerial Photographs

Prints, 1" = 1000’

Municipality of Anchorage 9-80

Comments: Two boxes containing Flights 1 ~- 5 and 6 - 11.

Water-Table Contour Map, Anchorage Area, Alaska

Printed Paper 1:24,000

USGS/Greater Anchorage Area Borough (Open File Report 1974)
Comments: 20' contour interval, 1962 base map

RelacivebPermeability of Surficial Geologic Materials
Printed Paper 1:24,000

USGS/Municipality of Anchorage, 1976
Comments: No Cgverage for Fire Island.

Generalized Geologic Map

Printed Paper 1:24,000

USGS, 1972 .
Comments: Modified, simplified from standard geology sheets

Foundation and Excavation Conditions
Blueline 1:24,000
USGS, 1973 (Open File)

Comments: Closely related to generalized geology map

k (A-1)



128 Slope Map
Blueline 1:24,000
USGS, 1972 (Open File)
Comments: 6 categories (< 5, 15, 25, 45, 100, 100+) plus hummocky, graded,
) - escarpments :

129 Slope-Stability Map
- Blueline 1:24,000
USGS, 1973
. Comments:. 126-129 in series of USGS "Anchorage and Vicinity" maps

'
. , .



EAGLE RIVER

Series: Geotechnical Hazards Assessment & District Coastal Management Program -

203

204

205

206

207

208

209

210

N
}—=

-

Soils
Mylar 1:25,000

~ Municipality of Anchorage DCMP 12-77

(Base Map)
Mylar 1:25,000
Municipality of Anchorage DCMP 12-77

Drainage Conditions of Surfaced Materials
Mylar/Color 1:25,000

Municipality of Anchorage DCMP 12-77
Comments: Legend Incomplete '

Geotechnical Hazards Assessment: Tectonic Hazards and Maximum Expectable
' Earthquake Intensities

Blueline 1:25,000

Municipality of Anchorage 3-79

Comments: Earthquake Intensity Zones, Tectounic Subsidence Plate 1B

Geotechnical Hazards Assessment: Seismically Induced Cround Failure
Blueline 1:25,000 ' '

Municipality of Anchorage 3--79

Comments: Plate 2B :

Geotechnical Hazards Assessment: Coastal Erosion, Flooding, and Wind
Blueline 1:25,000 ' '
Municipality of Anchorage 3-79

Comments: Plate 4B

Ceotechnical Hazards Assessment: Groundwater, Icings, and Permafrost
Blueline 1:25,000 )
Municipality of Anchorage 3-79 .
Comments: Groundwater, Frozen Ground, Icings- .
Plate 5B

100-Year Floodplain and Inland Extent of Coastal Flooding
Blueline 1:25,000
Municipality of Anchorage DCMP 12-77

Geotechnical Hazards Assessment: Mass Wasting
Blueline 1:25,000
Municipality of Anchorage 3-79



212 Geology

213

Mylar/Color 1:25,000
Municipality of Anchorage DCMP 12-77

Werlands

Blueline 1:25,000

Municipality of Anchorage 8-80

Comments: Wetland type + no. referring to "Muaicipality of Anchorage
Wetland Study: Classification of Wetlands" 8-80.

A}

General

201

202

214

215

216

217

218

.Soils — Suitability for Dwellings

Blueline with Crayon, 1:25,000
Source Unknown

Comments: Map of soils colored according to interpretations for suitabilit

- for dwellings

Soils

a. Mylar 1:25,000; b. Blueline

Unknown (same as previous listing)
Comments: Larger Coverage than DCMP Maps.

Base Maps — USGS 7.5 Quads

Acetate 1:25,000
comments: Anchorage (B—-7) SW, NW, Sk, NE Quads

Parcel Map
Acetate 1:25,000
Municipality of Anchorage

Natural Color Aerial Photographs

Prints, 1" = 1000'

Municipality of Anchorage

Comments: Two boxes containing Flights 1 - 7 with 7a + 6a and 8 = 13 with
8a + 1 oblique

Geology
Blueline 1:25,000, Photocopied legend sheets
Municipality of Anchorage, 81

Habitats

Blueline 1:25,000 (7)

Municipality of Anchorage, n.d.

Comments: Hand-drawmn arsas; delineatioans of moose, f£ish, bird habicats
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304

305

306

307

308

309

310

CIR Photo Transparencies — 2 Packages
a. 28 Transparencies + 1 Priat
b. 7 Transparencies

Eagle River-Chugiak-Eklutna Compreheusive Plan
Printed Volume

Municipality of Anchorage 9-79

Comments: - Includes page-size maps

Geology and Ground Water for Land-Use Planning in the Eagle River-Chugiak .-
Area, Alaska -~ 1974 v o
Prlnted volume plus 2 blueline plates (type of aqULEer depth to bedrock
and yield; well depth and depth to water) at 1:63,360 plus printed
plate (water well and spring location map) at 1: AJ ,000
U.S. Department of the Interior, USGS, in cooperation with Creater Anchora;
Avrea Borough {(Open—File Report 74- 57)
Comments Includes small-scale maps of foundation conditions, slope stability

Hydrology for Land-Use Planning, the Hillside Area, Anchorage, Alaska
Printed Volume
USGS/Greater Anchorage Aqu Borough (Open-File Report 75-105)

Geotechnical Hazards Assessment Study - -
Published Report :
Municipality of Anchorage (Harding-Lawson Assoc.), 6-79 (Ret. to T. Burns)
Comments: Geology, Seismicity, Seismic Hazards (tectonic, ground failure),
Non-seismic Hazards (mass wasting, erosion, tsunami, wind, ground-
" water, permafrost), Guidelines for Plannlng

Anchorage Area Soil Survey, Volume 7
Published Report
USACE, 1979

Comments: Metropolitan Anchorage Urban Study

Soil Survey, South Anchorage Area Alaska

Published Report

USDA-SCS, 11-80

Comments: No maps; adjoins chhorage Survey on west and north, Chugach SP
on south and east

Soils of the Auchorage Area, Alaska, Part X

"Photocopied Report

USDA-SCS for USACE, 4-77
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312

313

314

315

316

317

Municipality of Anchorage Wetlands Study: Mapping and Classification

v of Freshwater Wetlands
Photocopied Report

Municipality of Anchorage (by Fugro Northwest), 9-80

Comments: Contains classification for each mapped wetland on Anchorage
- Bowl, Eagle Riversheets

Municipality of Anchorage Wetlands Study: Resource Aunalysis
Photocopied Report ’
Municipality of Anchorage (by Fugro Northweqt), 2~-81
Comrents: Sets forth criteria for mapping and classification

Coastal Management Planning in Anchorage, Alaska
Photocopied Report

Municipality of Anchorage (Anthony Butns), n.d.
Comments: Contains matrix for environmental assessmant

Water Resources of the Cook Inlet Basin, Alaska
Printed Paper, 1:1,000,000 4 Sheets '
USGS/DNR 1980 :
Comments: Maps with text, charts, prvoliles, etc.
Sheet 1 — Geology (maps of Generalized Geology, Quaternary
Sediment Thickness)
‘Sheet 2 - CGroundwater (wmap of Generalized Cround—watex Avallabi
Sheet 3 - Surface Water (map of Mean Annual Runoff)
Sheet 4 — Surface Water (map of Minimum Discharge, M7 10
(7 day minimum discharge with a 10-yr. recurrence
interval))

Generalized Geologic Map of Anchorage and Vicinity
USGS, 1972. Map I-787-A
Comments: Landforms for Anchorage Bowl.

Preliminary Geologic Map of the Middle Part of the Eagle River Valley,
Municipality of Anchorage, Alaska.

USGS Open File Report No. 80-890, 1980

Comments: Landforms for Eagle River

Geology and Groundwater for Land Use Planning in the Eagle River Area, Alaska
USGS Open File Report No. 74-57, 1974
Comments: Landforms for Eagle River.
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